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a^aivii(OiB« 



.THE following pag^s are dedicated to the 
•errice of those Admirers of Fossils who have not 
yet entered into a strict examination of the dis- 
tinctive characters of these interesting substances. 

An attempt is made, in this slight but compre- 
hensive sketchy to show the diference of forms and 
strnctqre in the namerons organised beings with 
which the earth was peopled before the creation of 
man ; to mark the several circumstances in which 
they, agreed with, or differed from, the inhabitants 
of the present world ; and to point out, from the 
strata in which they exist, the order in which they 
probably were formed. The limits of this pub- 
lication will not . always allow a full statement of 
those minute distinctions which are the objects of 
research of the more advtaiced enqjoirer ; but suffi- 
cient, it is hoped, will be introduced to enable the 
student to detect the more decided and more im- 
portant characters of these substances, and to place 
them pnder their appropriate genera. 

It may, it is hoped, thus become a useful vade- 
mecum for the intelligent traveller who may not yet 
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VI PREFACE. 

have attended to these enqniriea. At present, dis- 
appointment fretfi^tetMy^MaifBy •frmn the too limited 
accounts of the fossil remains which offer themselves 
for examination in different parts of the world : the 
tdbbertel' is jpwhapB ntisfied^ fer mstikldb, with 
^fltiiftg thiDtMie^odft w^re fotmd ^ <!t^titam fbie re- 
HBtAm «f i&^ifr^ 4md tdidt (bese ri^msSm were ^i^y 
ofM^^^Afm or^of WMMiives, iwhen^ \Py ^ i^tfe f^^^er 
investigation of even the fragments of these fossils, 
^dfii bj^eiemtd to k Manual ^fHh Odud, «beir 
|HlMiettit MiS^ iMm hem ^wci^i^taiined, sbiid 's^ich maafks , 
iM¥tA, IB^ >by wibMpmit K^mpsifi^otti wioli ^6 ^we 
bdiflncAiaiid driboraie lldk^tins <0f€i.wiiafMfe,^\t^b7, 
^.^ ^imM fldiD^t *€ff nheit isp^^ibeitog ailcei^ained^ 
«Ml idf 'tei^ottant ikifeitMitioti b^iing yidig^ <hi 
|^n€b >ii^hiiib^ £tt iptlesri^t) ttfe «hte fifabjedts pf ison- 

The«Mld^nt^ ali^a^yiAel^litdl^wilAi the MM^m- 
|da»idii ^ 'MhrovncKag ^reatbn, will 4)te h^febjrfi^d 
i«t»iateiirthBer*fitt4d Kf( »obS€rviat*i(«>, Where be witl per- 
^iW dedded tipMoB df the vast changes ivhich^his 
^ataet Ittis «uBtai*i€d ; and '^itl see "ftife r^inainis ef 
thme tetttgs ^fh ^i^^h 4t was itihatbited prdVicyifs 
to the creation -df man. (CiromnstiMfices wilt "be ob- 
served, apparently contradictory to the Mosaic ac- 
comft^ fettt which, <k is presumed, serve to eg^tablish 
it (as <he *evealed diistwy of creati^m. 
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PREFACE. Vll 

The discordance appears to be removed by the 
assumption of indefinite periods for the six days of 
creation : an interpretation adopted by many learned 
and pious men^ and which derives confirmation firom 
innumerable circumstances agreeing witli the import- 
ant fact of certain fossils being found to be peculiar 
to particular strata; and espftcially from thfi remains 
of widely diflfering Ktces of animals being found in 
such situations as evince that their creation must 
have taken placeiati vwy distant periMb^ ^ 

For the sevejra,l'itfrperf<?cti6ns id iM^ worls; Which 
may havc^esjpesqped^' ike' amdwir^ti attention^ he craves 
indulgence; hoping that they wiU nii^.be found of 
such importance as to rend9ir,t]^^\ wis^^jCp^ pceawnp- 
tuoiM of'liteivhig it cotiisideried ias a.htui(xb!e.su)&aiiSary 
to that scientific and most valuaMy c«)idj)reh*ttsive 
work, " Outlines of the Geology of England and 
fFales,'' by the ReY* W. P, ^ (;;pjs.yBJf;4R£. w4 
W^ PimLiPS^ 



LONDON, 

July 1822. 
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EKRATA. 



Page 8y line 5, /or << oonibittiibl^ rM4 '< inconibastible.'' 

57, 56)/or <* papipUlosam" read ** papUlMiiDi.*' 

64, 6fe lines from the bottom^/w << rewpores" read *^ reteporca." 

71, latt lioe,>br << fonnation'^ read •^ ibniiSticMM.*' 

77» line 35; Ibr coodndiog sentencey read ^ tortnoiis Tallies wUch 
beld the pdypes, and thus separated tben.'' 

79, i4,/or ** Explanariv" read ** Explaoaria." 
101, 5,del«<'&.'^ 

147, last line, tfiser^ << ," tfier << bmooth.*' 
170, ibe 13, dele '< considerable/' 

ft9fy mx lines tram the bottoni,/«r •* sbniUarity* read ^ similarity." 
50f , line 14,/or « and*' read « or." 
30«, 16,d0fe<<in.*> 
303, t^fw « as" read** than." 



The reader b requested to observe also, that thejl^re intended to illnstimte 
AlveeliUe v^nuUmsi page 669 and for which e reference is given 
to PU 11, /r- ^> ^ill ^ found at PU X^Jig. 11 ; and that it 
having been thought necessary to give an iUusiraiive figure of 
Tuhipera iiiuMlomoMNs, page 7], it is introduced PI, IX, fy^, 10. 
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ORYCTOLOGY. 



Ori 



lYCTOLOGY is the science which enquires into the 
nature, origin, and formation of those bodies which 
possess the figures, markings, or structure of vegetables 
or animals, whilst their substance evinces their having 
been preserved through many ages, by certain changes 
effected in subaqueous or subterranean situations*. 

The substances of which these bodies ^e formed 
being generally of a mineral nature, the term FOSSILS 
is applied to them, as declaratory of their having been 
dug from subterranean situations. They have also been 
termed adventitious, extraneous, or secondary fossils, 
to distinguish them from those fossils or original mine* 
ral substances which are found in their native state 
and situations. But as the term fossil, alone, declares 
these bodies, bearing the obvious and characteristic 
marks of Vegetable or animal organization, to have been 

• The term Oryctology is liable to the objection of not being Bofiiciently 
confined, it inclnding, inftet, every substance dug out of the earth; the 
tCTm Fosill, also^ is exposed to the same objection: fn excuse for their 
employment, it mnst be observed, that this langoage vras formed, and these 
terms vrere adopted and had received the stamp of authority from usage, 
whilst utter ignorance pvevailed respecting the nature of the substances to 
M^iich they were applied. Eitlier, then, the best of these terms mnst be 
admitted, a new vocabulary be formed^ or perpetual periphrasis be had 
il^conrse to: the first has been preferred. 
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obtained from the miaeral kingdom, fhe employment of 
any of these epithets appears to be unnecessary. 

By whatever modc^ wt^gsmo w^Mms, in subterranean 
or subaqueous situations, may be preserved from reso- 
lution of their substance for a considerable time, it is 
obviouis that they must be liable to be impregnated 
with whatever matters may be held in solution in the 
fluids with which they may be tbusr imbued. From this 
source mineral matters may be deposited, by intromis" 
Mon, into the origisal in t e r s tic es and cavities of the 
organic body ; or may, by substitution, fill the spaces 
which have been produced by the partial removal 
of the original organic substance ; or lastly, may* by 
impregnation and consolidation, of the chemically al- 
tered organic matter itself* produce the several earthy 
dr metallic fossils. 

The earthy substances which enter into the composi- 
tion of fossils^ or, as in these cases they may be tended 
petrifactions^ are chiefly of the calcareous^ siliceous, and 
argillaceoua kinds^ in different states, and in various ^ 
mixtures. The most common of the calcareous genus 
are the several species and varieties of carbonates \ 
limestone, marble, stinkstone* chalky sparj oolite* &c. 
Fluate of lime sometimes occurs as the matrix* and* 
very rarely, it forms the substance of fossils. Sulphate 
of lime, though sometimes found crystallized in their 
cavities, haa not been motioned as fonmng the sub- 
stance of fossils. Sulphate of barytes, or baroselenite* 
is said sometimes to form the substance, of fossilSj but 
the instanoefii are very rare. Sile^ enters* m difierwt 
combinations* into the compoisitioB of fos^s: quartz* 
ehert, agate, calcedony, jasper, flint, pitchstone, and 
semiopal, have all.been found forming their substance 
or constituting the masses in which they have been 
contained. Alumine frequentiy also enters into tha 
composition of fossils, as wdl a& of their cowtainiBg: 
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nL9Mc%Mi clay fieqti^tly fiiki ISitir tfiVfdhs, and form» 
Al» )Mte iH ^ti^Wch ttiey and fbimd. BitoMnottis irihaltd, 
8late> and atgiilacMtts iron stoQe^ often contain fossils. 
PuOerd'-Mrth ha^ j90tii(3tiikies, l&ottf h Mrdy, be<ih fonltid 
to t^ontaid dome paHictllar fossils. Tbe liacleiof fos- 
Ml sheHd My^ b^en formed of Itorhblende^ and both 
vegetable and aMtnal fossili^ hare been found in siib- 
i^ani^es designated as basalt, wacke, and tfap. 
^ The ibotals which nidst commonly contribute to th^ 
formitlidn of fossils af e itoti and copper, rarely lead of 
aiJI@, and still nibre rarely silver; they generally exist 
in the form of carbonates or of sulphurets. iTie car- 
bonates as t^ell its the sulphurets of iron are chiefly 
Sdnnd in vegetable remains. Ligneous fossils of this 
species present a very curious fact : although the tex- 
tnre of the itood appears to be nearly unaltered, its 
Bubl^tance has been so intersected by the crystallizations, 
that on decomposition it is resolved into an impalpable 
efflorescence. The specimens of wood which have 
been mineralized by copper sometimes possess a con- 
siderable degree of beauty, ftom the brilliant colours of 
the malachite which enters into their composition. The 
suiphuret of lead, galena, has been fouiid in fossil 
wood; and blende, Ihe suiphuret of zinc^ has been 
founds with quartz crystals, investing fossil shells. Sil- 
ver is said to exist in a fossil somewhat resembling 
the ears of com, found in the mines of Frankenberg, 
in Hesse. 

Casts w nuclei of organic remains, are formed by 
different mineral substances filling their cavities, and 
thus taking the impressions of their internal forms and 
markings. Impressions of the external surface are 
formed by investment by the surrounding matrix and 
by its subsequent induration. After this is accom-^ 
plished, and the original substance removed, a cavity 
or mmbld is left in the matrix corresponding in its figure 
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and markings with the remoyed substance. ' Any mine- 
ral matter being introduce4 into this mould; acquires^ 
as it hardens, a renewal or redintegration of the ex- 
ternal form of the original substance* This cast is 
sometimes hollow, having been formed by crystaUiza- 
tions which have only invested the inner surface, but 
have not been sufficient to fill the cavity. 

The casts or nuclei of shells, fruits, reeds, &c. re* 
quire to be examined to ascertain whether the substance 
of the fossil is similar or not to that of the matrix in 
which it is found. If it is similar, the cast may be con- 
sidered as having been simultaneous in its formation 
with the bed in which it exists : if not> its substance 
may have been yielded by percolation and subsequent 
crystallization in the mould ; or it may have been formed 
in some former bed, on the breaking up of which it may 
have been deposited among the materials of the suc- 
c^eeding rock in which it is now found. 



Vegetable or animal substances deprived.of life, and 
exposed to the action of the air, in combination with 
moisture, are rapidly decomposed ; the softer and more 
volatile of their constituent principles are dispersed un- 
der new forms, and their more solid parts, such as wood 
and bone, are sometimes left cohering and displajdng 
the form of the original skeleton. When in this state, 
deprived of those principles which conduce to che- 
mical changes, these substances become capable of 
continuing unaltered in their forms, in different si- 
tuations, for comparatively very long periods. But 
either vegetable or animal substances, when placed, 
under the influence of moisture, in situations excluding 
the access of atmospheric air, undergo certain pecu- 
liar chemical changes* 
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» Vegetable Fomls. 

VThev vegetable matter is accumulated in ao large a 
quantity that the compactness of the mass may in a 
great degree exclude the atmospheric air from the in- 
ternal parts of the mass^ a considerable and peculiar 
change is effected: the vegetable matter soon loses 
its green and acquires a brownish colour; its flavour 
and odour are changed^and heat is produced, terminat- 
ing, unless air is freely admitted, in combustion. The 
vegetable matter, tlius changed into Hay, acquires^ 
among its other new properties, that of powerfully 
resisting any further change upon exposure to the 
atmosjAere. 

. But should vegetable matter be thus accumulated 
in a situation in which moisture has almost constant 
access to it, a very different result ensues* Another 
process takes place, by which the vegetable matter, as 
the process goes on, loses its original fonns, and be- 
comes a. soft magma, of a dark colour and peculiar 
appearance ; no traces of its former mode of existence 
being discoverable, except in the accidental presence 
of such vegetable matter as shall not have undergone 
a complete conversion. When dried, it forms a readily 
combustible substance, of a reddish brown colour, 
readily absorbing and tenaciously retaining water, and 
yielding,' whilst burning, a strong bituminous odour. 
This is the substance termed peat, immense accumu* 
lations of which are formed in various parts, favour- 
able to the collection of water and the growth of the 
sphagnum palustre, a plant, by the conversion of which 
the supply of this substance is chiefly supported. In 
the peat-bogs or mosses, as the natural magazines of 
this substance are called, trunks of trees are often 
found imbedded, and partaking of the nature of the 
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rarrounding bitaminous mass. This change is effected 
in different degrees : the deeper in ike rnass^ and conse- 
qu^Eitly the longer exposed to the process of bitumini- 
tation, ^ the more perfect is Om e^tkir^A^n. Stme 
jpieees are fotmd t& have nearly lost their ligneous tip- 
pearance^ their respective lines tsbA miuitii^fs haviii|^ 
"been molten down in different degfeM during fli^ir bf«- 
tuminizatibn ; whilst others, in whifch the natore of tht 
snbstance is also entirely alteTed> are ^onnd still to 
wtaitt almost all flieir characteristic markings, litis 
snbstance has long been known by the designation of 
bituminous wood. 

Wood of a very different character, called Jfdis Fir, 
is also frequently found in the peat mosses or bogiir. 
It much resembles, in its colour and general extOinal 
appearance, ordinairy decayed fir-wood ; bat on eitaini- 
nation it appears that the fibre of the wood is strongly 
imbued with resin, and that all its interstices are filled 
with resinous matter. It is so highly inflammaMo, aft 
to be employed, by the poor of the districts in which 
it is found, not only as fuel, but as torches. 

As the real nature of this substance Is notporbaps 
lutown, It would be very desirable that ihtther enquiries 
might be made respecting it; it might then be deter^ 
mined whether the opinion which is here off^ed be 
correct or not. Prom its i^taining flie colout and 
appearance of decayed wood, it is conjectured to bo 
wood which, by exposure to the atmosphere, had sus* 
tained the abstraction of all its constituent parts, ^%r 
cejrt the resin ind ligneous fibre impregnated thei'ewitii ; 
and from its having been thus rendered almost an 
entirely resinous mass, it has not been affected- by 
the bttuminiaating proces*. 

Subterranean coUectfons of bituruinizied wood and 
other regetable matter are found at variotts depthst 
in different parts ojf the wxnW. The subst«ftce timi* 
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found is geMTiIly a oompKct^ l^t, glossy, covnbrnti* 
Uo sBbsta&tQ; of a dad;: brown odiow, and fteqneiiliy 
almost blaek; s^iittingr lot^todinatty lilto plates of 
TBiioiis ttdoknosses, breaking transversely witii an im* 
perfset ooBichoidal fraotare, with a shining resinoiuf 
faistre» and ^ sometimes yielding (he appearance of the 
markings of wood. This is the suiurbrand of Iceland; 
the Boveg coai of this oonntry, and the mmmon browm 
tool <rf Thomson. 

The fbssil wood, now deaeribed, may be said to pass 
kto/sl^ which is found, especially in the nei^d)oar- 
hood of Whitby,^ in Yorkshire, in a state very nearly 
approjdmating to that of bovey coal. It exists in 
plates, generally from half an inch to about an indi is 
thickness, between whieh a film of carbonate of lime, 
with pyrites, is disposed : excepting (hat it more fre- 
qaentJy shows marks of ligneous textmre, its characters 
may be said to be those of jet ; its colour, velvet black ; 
internal lustre, shiniag, resinous; fracture perfect, 
large, conchoidal ; firagm^its, lAarp edged, soft, ra- 
ther brittle; easily frangible; very light Jet is found 
in oilier «teations» in a differest form ; resembling, in 
its sba¥^» and the markings of its surface, parts of the 
tarancfaes or trunks of trees, but rarely possessing, in- 
ternally, any marks of Tegekable origin ; a circumstance 
easily accounted for^ if its previous softening be ad- 
mitted* 

CanrnU Coal, of whidst some of fte finest specimem 
ai» fouid in Lancashire^ differs fipom jet chiefly, per- 
haps, in its hdbding a greajfcei portion of earth ift inti- 
mate mixture with it. It never manifests internally any 
tmces of vegetable atnicture, but sometimes bears Km ito 
surface &vi)denfc nuu^ks of impfressions formed on it 
whilst in a soft state. 

CommQfi C^ul is composed of a similar bitmouiKms 
matter, divided by films of calcareous spar Mnnfled 
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witti pyrites^ intersecting each other nearly at right 
angles : its fracture is thus rendered small grained, and 
imeven, and its fragments mostly cubical or trapezoidal. 
By this division and enclosure of (he inflammable bi- 
tuminous matter in combustible septa, the accension 
and combustion of this substance are rendered more 
^^ow, and better adapted to the pui^oses for which it is 
destined. Traces of vegetable structure are very rarely 
discoverable in coal, except in the impressions of 
cactuses and of various dorsiferous and succulent plants. 
> Impartiality here requires that the opinion of Pro- 
fessor Jameson on this subject should be noticed. The 
Profesisor, speaking of the coal found in the neighbour- 
hood of Edinburgh, says, '^ the coal, which is black 
coal, occurs in beds, seldom more than a few inches in 
thickness, and is generally contained in the bituminous 
shale or slate clay, rarely in the sandstone. :By the 
gradually increasing mixture of clayey matter, it passes 
into . bituminous shale. The accompanying bituminous 
shale and slate clay contain impressions of ferns, a 
fact which has been adduced in support of the opinion 
which maintains the vegetable origin of black coal, 
^e are inclined to call in question the supposed vege- 
table origin of this kind of coal, and are rather dis- 
posed to consider it as an original chemical formation ; 
and that the occurrence of vegetable impressions in the 
adjacent rocks no more proves its vegetable origin> than 
the existence of fossil quadrupeds -in the gypsum of 
Paris proves that rock to have been formed from the 
debris of animals of the class mammalia^.'' 

To these opinions it appears to. be sufficient to op- 
pose the following deductions of Dr. Macculloch, from 
his experiments on certain products obtained from the 

: * Oeognostical Detcriptionof the Neighbourhood of Edinbargh.— Edin« 
l^urgh Jovrntl, ?ol. i, p. 354. 
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dUtiliaiioii dF wood^ &c. The Doctor consklas Idv^ 
•df as maOumaM to state, that, '' Bxaminittg Ihe al- 
tBn&mk produced by wat^ ^ common turf, or aab- 
itterged wood, we have all ihe evideace of dcmonstcai>> 
tion that its action is snflSicient to convert them into 
sidbstances capable of yielding bitamen on distillation. 
That ihe same action having operated throngh a Icmger 
period has produced the dumge in the brown coal of 
Bovey is rendered extremely probable by the geognostie 
Delations of that coal. From this to the harder lignites, 
stttarbrand and jet, the transition is so gradual, that 
tfiere seems no reason to lunit the power of water to 
produce the effect of bitominization in all these varieties; 
nor is there aught in this change so dissonant from 
odier diemical actions, as to make us hesitate in adopt- 
ing this cause/' Satisfied that jet, the bituminous lig- 
nite which apprcmches the nearest to coal in its chemi* 
cal characters, is the result of the action of water oa 
vegetable matter. Dr. Macculloch was induced to try 
if this substance could, by heat under pressure, be c<m* 
verted into coal : the result of his experiment was, tlu^ 
the prbduce exhibited the true characters of coal, hav* 
ing not merdy the colour and inflammability, but the 
fracture of coal and its odour on burning ^. lliese ex« 
periaaents and observations, taken with those of Mr. 
Hatehett, appear to be sufBicient to set the question, as 
to the vegetable origin of coal, at rest. 

The vegeteble origin of naphtha, petroleum, and 
tuphaUwn, is not yet positively ascertained. Amber, 
from its being found generally in beds of fossil wood^ 
tbe bbte clay resin found at Highgate and at Sheppey 
among the pjrritified wood; and the retinasphaUum of 
Mr. Hatehett, discovered am6ng the/BOvey coal, may 
^llher owe their origin to the changes effected in vege* 



* Tnofttctaons of the Qeotofical SocMly, fol. I, p. 9. 
c 
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teble matter diiring its subtenaneoiis depoMlioa, w 
may be vegetable reidns, the origiiial {tfodiict of the 
trees which they accompany, and which, from their 
nennons nature, may hare resisted the bitnminisathic 
process. 

. The argillaceons ironstone nodules whidi aoconqpany 
coal, contain, with the remains of many other miknown 
vegetables, parts of various cryptogamons plants, the 
leceat analogues of a very few of which have been said 
to be found in some of the tropical regjiKms. Qo 
these nodules being broken, the preserved remains ave 
generally discovered on each of the broken sides of Hm 
liodule ; not, as mi|^ he^j^pe<4ed, displaying difeiep^ 
sides of the vegeftaUf|, but |he same side of the^ lea^ 
fiir instance^ (m^aiohhrokem sarfaee ; in one, maUmrr 
^.theother^^ inJmtfo, v$lmQ. )■ l%o^»plawtion of tfa«i 
ewcmHsicirimiMtanf e, whH^h long^ pn^al^^ 4ie oiycto- 
logisli, fti^ufolMMi^^4nF)<tha >vfgej#ble'iiiat^fi 'dsuwg it« 
(aaamg tiuoui^ the tutaminona change, having become 
sotened/ aiAi.l|airiw. fiJkA it^> pivq anmld wiA itR 
mdted and soileiied mNtanoe; the Aodide, «n l^^Hi^r 
broken, showing.eo one mlh ttf^ :aMfiMr^*the.i|dhe' 
mUt bituminous oast, and^ on (fat othfR^ the conrespoadT 
ing mould. . 

.^ In the aq[illaceous and bituminous slate forming' the 
floojcs and roofs of coal mines arc vast colleolions of 
the black bituminized remans of gramina, jnaQi> crypr 
togami, and of fium^rous other plants, agreeing- iii^eir 
g^&eral characters with those of succulent plants, but 
differing from the recent ones know|i in Europe l^y tbeiv 
vast magnitude, and by the riehneas of the ornamental 
inarkings which appear on their trupks. 

Description cannot succeed in ^ attempt to give an 
ide^ of the beauty and varieties of the figures which inre 
displayed on the surface of many of those fossils, and 
which have been supposed to owe their inarkings to the 
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hftB^k^Mfhreat tiees'^f supposed autediluviaii ejigU^ce. 
Swie are oroaBo^nted by regulap^j disposed istraigM, 
fSukk labSi .disposed longitadiilally 01: transversely oye^^ 
ihm vfhole surface ; some by the decussation of nearly^ 
straight lines obliquely disposed; and many, by \hf^ 
alternate contact and receding of gently waving lines» 
ferming areas regularly, but most singularly varying 
in tiieir forms, and having in their centres tubercles 
aad. depressions from which spines, or setae, havc^ 
.in- all probability proceeded* In others, lines obn 
^qudy disposed intersect each other at angles, var 
tying in tiieif.acnteness in different specimens* in, it 
vrosU seem,^ an almost endless variety; forming sur^ 
fiK^s apparenjBy covered with squamae disposed ic^ 
an dmbrioated manner,.'- and frequently in quincuns 
order. 

Among the fossils of this description, the ojae which 
chums our first attention, is, I. PkptoUtlms verrucasus 
rf MartxH; Petrificata Derbienfitty PI. 11,12, 18, and 
]S^;^Oiganic Remains, Ihol. i> PL III, fig. 1; and on a 
^leiry ^all scale, Pf. I, fig. 1 and 2 of the present work. 
^Rns fossil appears tohftye foiled every one who has 
Afeinpted to ebqphdn itd original nature and mode of 
existence* It is, according to Mr. Martin's correct 
iM»E!rami^..4 sdbsc^Bndrical, aubramose, tuberculated 
thitiL; Pi. I, fig. 1, with su^lpreSsed tubercles in quin- 
edmt inrder, faj having linear lanceolated leaves ho-^ 
lizohtaily disused, jl!^. 2 (V). In some parts of it is a 
Ikep longitudinal sulcus, jEjf. 1 (c), beneath which is a 
toug^ imbricated body of a slender cylindrical form, 
fig. 2 (d). This, Mr. Martin observes, after a certain 
distance, appears to str&e out laterally, and form a 
branch ; the trunk is then continued for some length, 
without the furrow or the imbricated body ; after which 
it again appears, and another branch is put out in 
iAnoflier direction. 
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Various opinions have been entertained respeetli%' 
this ititeresting fossilj^^o unlike any of the vegetable sub- 
i^tanees of tbe present day, by Da Costa, Woodward^. 
Whitehursti and others. The author of those pages had 
conjectured that it belonged to some body resembling 
the strobilus ot cone of some vegetable, while the inge* 
iiiotis Mr. Martin describes it as above. The examina- 
tion of this fossil has been since very assiduously pro- 
jiecuted by the Rev. Henry Steinhauei* (Transact, of 
tile American Philosophical Society, New Series, 
Vol. I). This gentleman is satisfied thieit ** those bodies 
which were supposed by Mr. Martin to be leaves pro- 
ceeding from the trunk, were cylindrical fibres which 
shot out from the trunk of this vegetable, whilst grow- 
ing in a horizontal position : he supposes this fossil to 
have been a cylindrical root or trunk growing in this 
direction, in the soft mud at the bottom of fresh water 
lakes or seas, without branches, but sending out fibres 
from all sides : that it was furnished in Ihe centre 
with & pith of a structure different from the surround^ 
ing wood or cellular substance, more dense imd dis* 
linct at the older end of tiie plant, and more mnllar M 
the external substance towards the termination wUwfli 
liontintied to shoot." 

These points being assumed, Mr. Steinhauto ssf^ 
^^thl^ manner in which the reliquia were formed is 
easily explained. Annual decay, or an accumula<- 
tion of incumbent mud, having deprived the tmlik 6f 
the vegetative principle, tiie clay would be condensed 
by superior pressure around the dead plant, so as to 
form a species of matrix : if this took place so rapidly, 
that the mould had obtained a oonsicierable degree df 
consistency before the texture cf the vegetahle was 
destroyed by putrefaction, the reliquium was cylindri- 
cal; if, on the contrary, the new formed stratum con- 
tinued to subside, while the decomposition was going 



Digiti 



zed by Google 



13 

cm, it beeame flattened^ and the inferior part might 
even be luiied up towards the yielding substance in 
the mride, so as to.prodoce the groove, or cteesh, as 
Woodward calls it, on the nnder side^ in the same 
mann^ as the ;floorin coal-works is apt to rise where 
tte moMnres are soft and the rooft and^ideshsve 
been secured. WUle the principal mass of the plant 
wa»-Tednced to a soft stiUe, and gradually carried 
away or assimilated with mineral in filtrated matter^ 
the CMitral pith being tuisupi^oiled would si|ik towards 
the underside, and this the more sensibly where its 
texture was most distinct; whilst its., aalierior extre» 
mity would go into putrefaction with, and be lost in 
liie most tender part of the plant* The mineral matter 
introdaced would now form an envelope round the 
pith, when this resisted decomposition for a sufficient 
kngih of time ; and when it wsut ultimately remov/ed, 
if the surrounding, mass w^s still sufficiently pervigns^ 
w««ld be also filled with argillaceous matter, or, if it 
was too much indurated, be left empty, which is the 
case- occasionally/' 

But the ingenious author of these observations haa 
omitted^to notice the imbricated or reticulated surface 
of. the ceatral substance which has beeaalreadynoUced, 
and whidi, it is presumed, will furnish us with soma 
of the required information; since these configurar 
tions doiAtlessly depended on the attachment of some 
parts of the vegetable, and probably were the bases 
oaw^Iiwere placed thope delicately formed tubular 
processes,, which, in the represoitation of another fosc^il, 
from Oifanic Braiains, VoL I, PL IX, fig. 1, an as- 
sumed fossil strobilus or cone (PL J, fig. 8, a), are seen 
io pass from the internal aubstance to the surface of the 
veg^able body. From aU the information that has been 
.obtained, . jtt appears tiiat this fossil, Pkyt. v^nruepsuM, 
was a pknt of tiie aucculent tribe, difiering from ve- 
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getabks of die ]^8ent vorld, by its coilteiiiwf A moi« 
solid part within its succnleiit substance, frmn which 
pvoc^ededt a delicat^.oi^puiiBation.bywhidiA jcM[|«ui« 
oication.wasipreserved with., the le^tenud sqifao^ H^ 
also .appeals that, ihe iipecies > oL^tiA i«e»iis> dmtmri 
gnMled by.. theiTi dianfitetistia Markings^ Aays liaTft: 
bean ^Muaerons:. .that the. dilferi^nt ditmitioiis in wlvidi. 
the internal pajrt is tonn4 u^ .dilBnent £oissils aie^iUtrir^ 
bntable totheresohition oC the tetderly organised ^i 
termediate. pait ;fionnectiOf < the included substance withi 
file sni&ce^ and to the other accidbnts dq^ndept on 
partial and irregular dec^n^positiMi^ prsflsure. andjdiskj 
tortion, occurring daring its passage fim^i the vegen 
table to the mineral . kingdom, and Tery probably in^ 
the maoner.in which it is represttited by Mr. Slejn* 



II. SulciadmM& and JStrioHeulmis of Laid, PL V^ 
1B4, 6 f JScheuchaer, PI. IV, 1. ; Volbmami Sile$. J^bn 
fer. yil, 7; Vni,£;uM|utin, £,25^26.; Qr^micBefr 
mains, I, PLUl^^S, with, a reeded, jointed trunk, 
is said to resemble the young shoots of the Surinam 



. JII. PhytaUthui Cancdlaius. Volkman. SUes. SiibL 
VIU, 10, 11, 12, 13; Martin, 18, 50; Organic Be^ 
mains. Vol. I, PL I> 6, II, 4. Mr. Steinhauer has 
taken considerable pains to detect andelcplain the dif<r 
idiemt appearances under, which tte fosalL remains of 
ttis- plant axa«een. . He has ascertained that there are 
thoDe dis&iel^ kinds :af confignatiens prooeeding from 
it, originating lin ^Ihe «psdermis, the-ibaik, and that 
which ^aytibexensidered as holding :th8 situation ^ 
the WDodfvQt 4i#.pllmt, 'Xhe firsts the epidermal, is 
formedoidhonbsif dinted ibyilinei^ forming »netaroifc 
m^m manner jdiffiQiitt;/t0 expveas, by . dtewing. or de^ 
sGription,vwhichi» leaves. Ou^t ihombsnstillj^piiaKimate* 
TTh^ impression of this part is represented PL hfif. 4. 
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Ji^ tke ^ecoB4> tba ciMiipal^ the ]ji|^SrbetwQen tj^ rlioinbs 
ure ^ jm^ ])^f^» tb^ jndga ifi .broaAer^ nA less 
dafiaed, .a,ad fQiflui witti tke contracted superior elevar 
4|0or n ]||Bpti)i^KaiH)9, mi^ the centnd part ascfumes ttie 
fi^re of a squamula. PL I, fig. S, reprefi^ntp the ma* 
trix or cast of ^this part;^ T^e lUrd, the ligneoas, con- 
^giH^on diflfers' extr^nwly from the two former^ aad 
^jily close observation ^^.^nniiies that it or^finates 
from ttie same- plant. Hher CjairoeUated appearancci is 
ipere^enJu^y lost ; the surface, is slightly striated wi^ 
a scarcely perceptible rising ^nder the' central ridge^ 
and a nunj^bttt distinct in^sed dot in ther place of the 
depressioain the epidermis. - It has all the appearance 
44 a pe^ed plasty which had been fomisdied wijth sma]) 
bp^ichef or spinas in qmncuncial order (JPL I, fig. 6). 
From the yarions modifications of these forms^ the 
t^erent aspects of flits protean fpstiil^ Mr. Stdnhaner 
H^inkS) myay be explainejd.^ 

^y* PfUftoliihus parmatus. This fossil is figmjiBd by 
Scheachzer, Herbar. Dibw, p. 119 : it is distinguishable 
by a singular organizatKNOt observable on^ itssurfajce; 
ft series of circular or oval scuj^llss, or^shield^, are 
j^^u^ed'cloife to each other in a right line across the 
Itarfeice. There j^e three distinct appefrances; two of 
tfaese^ tbfd epidermjBd auj^ ligneous^ somewhat resemUe 
ofUDh otib^V but the l|itte;r -is seldom met wiA. " In thpi 
9Pld^imel/' |i(r; Steinj^er observes^ '^ tl^e paraw ax$ 
spnropnded by a raised margin> tjfip included \disk swells 
tewarj^^ central umbp or4)ioss iir curipusly dispose^ 
i«g»i fpd t|i^ boss is generjaaiy, m^ or less^e^e||V9|ed 
in the centre. These configurations on ihe surface of 
the stands vary in i|}most'^eirery specimen; yet ^ that 
i( 4s apt difficult to trace their analogy and the identity 
af^drdiffefentmarics. Therfi^ed margin is coBStcmt, 
9^ tbeire is ^ways a t^dency pf the other lines and 
p p rji lj ^ yf rT ay^pes U^wwd^ ijhe c^nitare ; najk ia'4i|e 4ifectioii 
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of fhe radii, but in a maimer sdightly resembHng iim 
Sgvaen on tiie back of an engme-tamed walch^ pro^ 
duced by describing seyeral circles whose centres are 
situate in the circnmference of another circle round the 
middle of the plate. 

V. Pkytolithus imbricatus. Organic Remains, PJ. I, 
fig. 6. This is the fossil figured by Mr. Mar&i, 
Pi. ili, fig. 4, and to which Mr. Steinhauer has 
given the name of PkytoUthuB Martini. The trunk is 
round and tapering, sometimes branched, leafy, covered 
Witt scales. Leaves crowded, iseemingly one from each 
Scale; subulate, marked wifli a strong rib: scales 
rhombcidal, sharp pointed, slightly carinated or keeled, 
close, imbricate, covering each other in such a manner 
that the whole surface of the stem appears regulu-ly 
divided into rhombs. 

VI. Phytohthustransversus of Steinhauer appears to 
be the fossil already referred to, page 18, and figured 
fPt. I, fig. 8, a), in Hlustration of PhytoUthus verru- 
cosus. 

' VTI. Pkytolithus noiatus and Dawsoni of Steinhauer 
appetOrs to belong to the same vegetable. Perhaps 
fte former, Phyt. notatus, bearing longitudinal series 
of cicatrices of a rounded pentagonal form, with a 
central marking, and the series separated by very dis« 
finct sulci, bears the marks of the epidermal character, 
whilst the latter shews the maricing of the ligneous part. 

YIII. Phytolithus tesselatus. Surfkce tesselated witK 
rhomboidal plates, formed by the transverse separations 
.of longitudinal costse ; or of longitudinal sulci, if in the 
impressions of the matrix. 

Although much is still left for investigation respect* 
ihg these fossils, there is very little doubt that the in-* 
genious observations of Mr. Steinhauer may lead the 
industrious enquirer to makmg stQl more definite and 
important distinctions. These observations are interest-^ 
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i&g^/ not only as yielding collateral evidence of the ve- 
getable origin of coal, but as leading to a probable con- 
jecture of the particular plants which have been the 
chief source, from which the vast stores of that be- 
neficent provision for man has been derived. These 
remains, in common with all others found in slate, are 
almost always in a flattened state, from which some 
deception has arisen with respect to their original 
forms. But the examination of the vegetable fossils 
contained in the accompanying beds of limestone and 
sandstone, where compression has not taken place, 
yields the important information that these vast sub- 
stances which have been here found imbedded, and 
which have been hitherto considered as fossil trees, are 
the remains of similar vegetables with those found in 
the beds of slate, but here existing in their original 
forms, and agreeing in their size with those succulent 
plants which are now known to be growing within the 
tropics. 

Many accounts have been given of the trunks of 
trees, whose cortical markings were entirely unknown, 
having been found in the sandstones of Staffordshire, 
Derbyshire, Lancashire, and, indeed, in all those parts 
in which the coal formations have been explored. 
Having been favoured with the opportunity of ex- 
amining several specimens of this nature, through 
the kindness of Thomas Botfield, Esq. of Bewdley in 
Worcestershire, I am enabled to say, that these are not 
generally the Remains of trees, but of succulent plants, 
the firm cortical parts of which having been converted 
by the bituminizating process into jet, have formed that 
firm tnbe which is often found, in these instances, filled 
wiOi sandstone, agreeing with that of the general ma- 
trix, and possessing the space left by the waste of the 
internal succulent part of the plant. The description 
of %e last announced fossil of this kind, found in the 
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neighbourhood of Glasgow, agrees exa<^y viUh tfae 
general account of these supposed fossil treesi and 
wilU it is presumed, corroborate the opinion which has 
been just advanced. 

In a quarry of sandstone belonging to the coal fois^ 
ation on which Glasgow is built> and in the neighbour- 
hood of that city, it is stated, that ^^ the quarrymen 
came upon the cast of a <3:ee in siiu just as it had been 
growing. The trunk is abmit tw^nty-siK inches in di- 
ameter, not quite round but scnnewhat oval, so that tiie 
north and south diameter is several inches longer than 
the east and west diameter. The body of the tree it- 
self is composed of sandstone precisely similar to the 
rest of the quarry; but the bark has been converted into 
perfect ch^ry coal, which adheres firmly to the tree» 
and renders it easy to remove the rock with which 
it is incrusted. About three feet of the bottom part 
of the tree has been uncovered ; this portion is situ^ 
ated about forty feet below the surface of the earth 
in a solid quarry of sandstone. The upper part of 
the trunk and branches has not been discovered : ' in- 
deed, it is some time since the upper portion of the 
quarry was removed. The roots may be seen dipping 
dowu into the earth precisely as the roots of living 
trees do. Four very large roots may be seen issuing 
from the trunks, and extending, some of them, atiout 
a foot before they are lost in the surroundii^ stone* 
There is notlni^ to indicate the species of tree of 
which the mould has been here preserved. From the 
appearance of the roots it is obvious tiiat it was not a 
fir ; it had more resemblance to a beech : the bark haA 
been so completely bituminized, that its usual charactem 
are effaced. The petrifaction, however, is not without 
its value ; it demonstrates that the sandstone baa been 
fonned at a period posterior to the exu^tence of bugo 
trees^ wd that the wat^-wom appearance of Af quaitii 
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jtdMdM of MMch tkut Muidstoiie is tomp6f^d is ndt a 
deceitfial indicatioii.'' Hence-tbe ingeni^QS obsenrei is 
1^ to observe, tbat '^ if the sandstone, which consti- 
tutes so great a proportion of the coal beds, be a form* 
atioA posterior to tte earfli being covered with wood, 
we caa entertam no doubt that tim is the case also 
with the sli^ day and Hie coal which alternate with 
Mi sanAitone. Indeed, if Ae coal formation exists 
as a piHiion of the old red sandstone, we can en- 
teirtain no reasonable doubt tbat the old red sandstone 
itself has been formed after the earth was covered with 
wood/'— jlamrb efPMhsaphy, Nov. 1830. 

The size wUeb these fossil plants have attained, 
compared with that of the cactuses known in Europe, 
mnst, as in the fossil last mentioned, lead to k donbt 
as to this opinion of their agreement with the recent 
cactas. But to h% enabled to form a correct judgment 
on this point, it is necessary to know the state in which 
these plants exist where the soil and climate are such 
as to allow them to develope themselves in their native 
luxuriance. The researches of the celebrated Hum* 
boldt> in the equinoctial regions, supply us on this 
Iffiad with &e most appropriate and satisfactory in<- 
fomotion. The foUowing detached observations of 
that philosopher will show not only the size to which 
these plants may arrive, but the vc^st tracts which, un« 
der favourable circumstances, they may overrun, as 
Irell as the great probability of their having been the 
first vegetable clothing of the eartb. '' The hill of 
calcareous breccia, which we have just regarded as aa 
island in the ancient gulph, is covered with a thick 
fateat of columnar cactus and opunda, some thirty or 
farty feet high, covered with lichens, and divided into 
aearecal branches in the form of eandelabras, wearing 
a angular appearance. Near Maaiquares, at Punta 
Amys^ we measeared a cactas, the trunk of which was 
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four feet nine inches in circumference. Hie European^ 
acquainted only with the opuntia in our hot-houses, is 
surprised to see the wood of this plant become so hard 
from age, that it resists for centuries both air and wa- 
ter, and that the Indians of Cumana employ it in 
preference for hords and doorposts. Cumana; Coro; the 
island of Margaretta, and Curacao, are the places in 
South America that abound most in the plants of the 
family of the nopals. There, only, a botanist can 
compose a monography of the genus cactus, the spe^ 
cies of which vary not only in their flowers and frtdts, 
but in the form of their articulated stem, the number 
of costae, and the disposition of the thorns : the divi- 
sions of property are marked by hedges formed of the 
agave and cactus. At San Fernando, S. A.^ the. soil 
abounds in aquatic plants with sagittate leaves, an^he 
remarks that some of these succulent plants are from 
eight to ten feet high. In Europe their assemblage 
would be considered a little wood." He also mentions 
a kind of bamboo Which the Indians call jagua, which 
is found near San Fernando, more than forty feet in 
height. These, he observes, cannot but remind the 
admirer of fossils of the vast fossil bamboos which are 
found in the sandstones accompanying coal. Speaking 
of a rock of considerable height and magnitude, he ob- 
serves, '' Euphorbium, cacalia, kleinia, and cactus, 
which are become wild in the Canary Islands, as well 
as in the south of Europe and the whole continent of 
Africa, are the only plants we see on this arid rock, 
being plants which draw their nourishment rather from 
the air than from the soil in which they grow." He 
also remarks, " It is not, in general, by mosses and 
lichens that vegetation in the countries near the tropics 
begins. In the Canary Islands, as well as in Guinea and 
in the rocky coasts of Peru, the first vegetables that 
prepare the mould for others are the succulent plants." 
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These interesting t>bservatioiis, taken into considera* 
tion with the appearances yielded by the fossils accom- 
panying coal, lead to the further consideration of the 
formation of that substance. From its chemical cha* 
racters, its bearing the impressions of vegetables, and 
being surrounded with vegetable remains in the roofs 
and floors of the min^ and the accompanying coal- 
measures, its vegetable origin, it is presumed, may be 
fairly inferred. The examination of the various fossil 
vegetabtes which accompany it has determined that 
they chiefly belong to the grasses, reeds, the cryp- 
togamous and the succulent plants, and point out the 
kind of vegetables which most abounded, and, per- 
haps, to the exclusion of trees and aborescent plants, 
at that period when the land first escaped from the do- 
minions of the waters. It is true, that an exact agree- 
ment between the forms and markings of these fossil 
remains, and of those of the succulent plants which 
are. offered to our observation in the present day, is not 
observable; but it should be considered that analogy 
will not authorise the expectation of an exact agree- 
ment, since it is very rarely to be found between the 
fossil remains and the animals now existing, owing to 
tile extinction of whole tribes from which those fbssil 
remains have proceeded. Besides, considerable differ- 
ences, must result from the greater size observable in 
the fossil vegetables, especially in those of the succu- 
lent tribe, and which may be corroborated by observ- 
ing how much the succulent plants of Italy differ in 
size and form from tiiose of South America and of other 
regions in the warmer climates. 

Proceeding now to the examination of vegetable 
fossils, in which the introduction of earthy or metallic 
particles has taken place, it may be necessary again to 
observe, that wood or other vegetable matter is not 
lUtely to undergo this kind of impregnation whilst in a 
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sbtte of soimdaess and integrity^ Iml tbat Ae atetes 
iBOst favouxable for this kind of change are that kiad of 
deea^ which has been produced by ihe abatraetion of 
almost all the eonstitiients except the ligneous fibre^ 
leading that sobstanee to which is generally applied tiir 
term rotten wood> and that sp^ngeoms state which ac-> 
companies bitaminization. The admission of water in 
this latter state» strongly impregnated wiih earths or 
metals, must, as the deposition and consequent earthy 
or metallte change proceeds, stay ihe farther progress 
of the bitominizating process, and, giving solidity to the 
mass, secure the conservation of the fonn and even 
stroeture which the mass possessed at the period when, 
fh^ impregnation commenced : and here it may be ob* 
served, that specimens of silicified wood exist, in 
which it may be seen that petrifaction has arrested 
the bitominizatiiig process in wood in almost all its 



I. C/iLGARBOus Vbgbtablb Fossils.*-* Lime is not 
very frequeniiy the mineralizing matter of vegetable 
fossils; it is however sometimes found introduced intor 
the remains of wood in the form of spar, and some« 
times it becomes, in the form of limestone, the internal 
substance of fossil reeds and of various succulent 
plants. 

1. CalcarBinu apitthose wood prevunaly decayed. — 
Colour light brown, surface rough and dull, but sus- 
ceptible of polish; fracture dull, uneven, and rat&er 
spicniar ; interstices fiDed with nearly colourless spar. 
The lime being removed from this fossil by muriatic 
acid, a considerable portion of light-coloured flocculeni 
substance is deposited Found in aUnvia and in the 
ooiite £brmatkin« 

2L Cakare&ia spathoae wood premoudy biiumin^ 
ixed.^^CcAMx darkish red brown; surfoce commonly 
rough, but fiastiatiy glossy; firacfure duH, «Beven> sm^ 
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rather jpic^aor, vrined with sgM of a Kghtisfa broim 
Cftkrax. EouBd in -did clay af bitumixious alate accom- 
fdBjiag Afi lyas. 

Ilie Jhne bfiii^ renuyred by ifae mnriatiG acid, a con- 
la^mMe Tofaane of dark brown powder remains^ which, 
viam dried^ id remaikably combostibie, bumiiig wifli a 
^ame reseiabliag that of some of die pjrrophoii. On 
ttw browB i^ar being subjected to the action of diluted 
mniiatic add, the bitnmiaous matter with which it is 
-coloared rises in a £lm to €he surface of tiie solution. 

The polished surface of both these fossils beiag ex- 
amined with a lens, the spatfaose substance is seen to 
kaye permeated the mim^st woody fibres in all their 
directions* Hie powder deposited during die solution 
<ii both diQ8^ fos«ls is undoubtedly the woody fibre 
reduced to tiiis state of minute division, in cons^- 
^UMce of ite peeetration in every direction by the spar 
those crystallisaticMi. 

II. Siliceous Ybgetablb Fossils. — ^The minerai- 
•u^tfon of vegetable subsianoes is most frequently e^ 
footed by those impr^nations in which silex is the 
principal conslitiient; the fossils thus formed being ]»- 
markable for the correctness with which tiieir fozmis 
and markings have been preserved. 

1. Siliceous wood. Its colour is generally greyish 
and ydlowidi white^ thence passing into ash grey, 
greyish black, and different shades of brown. Its ia- 
tomal lustre is glistening, its fracture more or less per- 
fect conchoidal, showing the ligneous texture. The 
fragments sharpnedged and translucent. It is barder 
ttan <9al» and easily ir€uigible« 

It is found in many parts of the world, bat some 
oi the fbiest aq^^ecimens are obtained in the nedgbbonr* 
iMiod of Sehemnitx and at Telkabanya in fismgary. 

II is fieqnenUy Ibund in tUs island in the diluvmit 
deteitBS» imd in afarart tbe whole of the green sand 
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fonnation. Very large fragments^re found in thePort- 
* land stones, the interstices of which are often beau- 
tifully sprinkled with quartz crystals* Interesting spe- 
cimens are also discovered in the gritstone of the same 
formation in the Blackdown-pits of Devonshire^ which 
are frequently rendered very interesting by the delicate 
amianthine form in which the silex is disposed. Spe- 
cimens are also found in the sands of Bedfordshire. 
It is^ut rarely found in chalk; it however forms the 
nucleus of a flint nodule which is said to have been ob- 
tained in Berkshire. 

Besides the general characters of siliceous wood, 
the peculiar resinotis glistening lustre which it often pos- 
sesses demands particular notice. It exists in so many 
degrees, and imder such distinct modifications, as to 
divide it into several species. This peculiar lustre, so 
nearly resembling that of wax or rather of resin, giving 
such an appearance as might be expected from a mix*- 
ture of fluid silex and bitumen, and existing in speci- 
mens in which strong and indisputable markings of the 
woody fibre were to be seen, gave rise to the opinicm 
offered in a former work, that these specimens were the 
result of the siliceous impregnation of wood in diffei^t 
degrees of bituminization ; the gently contorted and 
softened lines of the ligneous texture presenting the 
appearance of their having been in a softened state 
previous to their petrifaction. 

With the hope of determining whether bituminous or 
even carbonaceous matter existed in these specimens 
or not, several experiments have been epuployed; but 
whQU the fugacioui^ nature of bitumen and the refrac- 
tory nature of silex, yielding only to the most destruc- 
tive processes, are considered, the difficulty of the ne- 
cessary separation and analysis must be obvious, and 
the following results must at least be admitted to show 
the propriety of still further extending the enquiry « 
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1^ tiie exposttre of opaKm wood in a retort to the heat 
of a famace, the presence of carbon was determined ; 
a strong empyreumatic smell, and an oily sublimated 
matter possessing the same odour, was produced : the 
same results have proceeded from a similar treatment of 
piichstone, bearing a ligneoas appearance. Mr. Klap- 
roth, on igniting the brown red semiopal of Telke- 
banya in an open crucible, found that the iron con- 
tained in the fossil wai^ reduced to a reguline state^ 
al&ough there had been no admixture of any charcoal, 
or of any other substance with a nearer affinity with 
oxygen, showing that the carbonaceous principle existed 
in the fossil itself. The same celebrated chemist ana- 
lyzing Hxe hydrophanous opal of Saxony, obtained, as 
Mr. Pepys had done from opaline wood, a water 
having an empyreumatic smell, and covered with a 
tbin greasy peUicle: he also determined afterwards 
fhe actual presence of bitumen in the semiopal of 
Mahren. 

Specimens exist which show the union of silex with 
bituminous wood in all its different stages of bitumini- 
zation. In one specimen of black siliceous wood, 
pieces of coal exist in its internal part : in one silici- 
fied specimen with evident characters of previous bitu- 
miniasation, patches are seen on its surface of a jet 
black, and possessing the resinous lustre: in another 
are spread drusy crystals of quartz, of a dark black, 
from thcT union of black bitumen with silex; whilst the 
black bitumen may also be seen thus intimately com- 
bined with' silex in the quartz crystals, and imbedded, 
unaltered, in the interstices of the same specimen. 
But whether it be admitted or not that tiie resinous 
lustre proves the previous bituminization of the fossil 
wood^ the different degrees, and the presence or ab- 
seiikce of this character, may be had recourse to in 

E 
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marking its different yarieties, and their approximation 
to other mineral substances. 

The varieties of siliceous wood depend not onlj on 
the nature of the combinations forming the lapideons 
matter of which it is chiefly constituted, but abo> as 
has been already observed^ on the state of the wood 
previous to its petrifaction. When the fossil is light 
coloured and of a shivery texture, the wood may be 
presumed to have been previously in a decayed state, 
or, as it is termed, rotten wood ; and when closer com- 
pact, and dark coloured, it may have suffered previous 
bituminization. 

A. Chalcedanic wood. — In the most common form in 
which this variety appears, the colour is of a yellowish 
white, the substance resemblmg that of withered wood. 
The surface rough and splintery, the splinters fre- 
quently so minute as to be wafted with the slightest 
breath. The internal part solid, chiefly formed of the 
translucent siliceous matter, which fills the interstices 
and such cavities as may have been formed by the tere- 
dines and other insects, and also sometimes invests the 
ends of the specimen in a mammillated or stalagmitic 
fonn. Specimens occur in which previous bitumin* 
ization also appears to have taken place, and in which 
the clear siliceous substance appears as if it had trans^ 
uded into the cavities, and had exuded at the ends of 
the specimens. 

Here must be referred those amorphous specimens 
which possess a roij^h surface, scaxoely any lustre, iriA 
patches of apple green colour and of a quaitaose hard- 
ness, intermixed with others of a light or light grey 
colour, considerably softer. When out and polished, 
the white parts display evidaiit marks of vegetable tex** 
ture ; either that of very fine*grained woods, or of some 
of the palms or raeds^ the spaces betieeen bemg fillod 



Digiti 



zed by Google 



27 

witli ayiceom matter, eidier tmnthicMty or of an apple 
fceeii colour. 

B. Jasperine wood displajrs all the colours and ap^ 
pearances belonging to common jasper, so disposed as 
io aiark the existence of ligneous texture, and fre- 
quently so varied as to give tbe resemblance of dif* 
ferent woods. It is usually opaque, but sometimes 
tamduoetit at the edges, and sometimes in patches, 
where it appears as jasper-agate. Its fracture passes 
from conchoidalto flat and eartty: its internal Instre 
k generally dull, but sometimes approaching to resiiH 
ous ; its interstices are frequently set with minute crysr 
tab. The texture of the wood is discorerable in some 
very rare specimens of jETefiofrofM, or bloodstone. 

C. OpaUne wood occurs in pieces of a yellowish 
or yellowish-white colour, passing into different shades 
of brown: surface generally nmrked by the ligneous 
structure, and possessing a resinous lustre. The fira^* 
tore more or less approachu^ to perfect conchoidal, 
diGwiag the ligneous marking and a glistening lustre. 
Fragments sharp-edged, and somewhat translucent: 
the surface sometimes dull, like wood, and the internal 
tfubstuice transparent. 

It is c<»u»dered by Dr. Thompson as consisting of 
wood penetrated by opal, and as being so intimately 
connected with opal, that it would perhaps be better 
to unite ttiem. 

D. Pitckstone wood. — Specim^is of fossil wood, evi- 
dently showing its original texture, and answering to 
the characters of pitchstone, are frequently seen: its 
colours are yellow, brown, reddish brown, red, black, 
white, and grey, with various intermediate shades; 
fracture is flattish, imperfectly large conchoidal; lustre 
varying between dull, vitreous and rerinous. 

The woody texture is to be traced also in numeroM 
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Japideons. substances, bearing the intenningled cbii- 
racters o( pitchstone^ opal^ jasper^ chalcedony, jasper- 
agate, &c. 
V III. Aluminous Vegbtable Fossils. 

1. Biiuminaus slate, schistus, and shale, cantaming 
vegetable remains, are frequently met with in the neigh- 
bourhood of coal. These remains, as have been already 
.mentioned, are of various gramina, cryptogami and suc- 
culent plants, r On allowing some of these bodies to 
remain in water, their substance becomes softened down, 
and is resolved into a mass in which the , vegetable 
matter is obvious. 

2. Aluminous wood. — The wood which has been thus 
named by different authors, by its proneness to com- 
bustion, and by the other properties which they de- 
scribe it to possess, should be considered as pyritous 
wood, having obtained its change in the ferruginous 
clay in which it has been imbedded. 

The mineralizing matter of metallic fossil vegetables 
is most commonly the pyrites or sulphurets and car- 
bonates of iron, copper, zinc, or lead. 

I. Ferruginous Fossil Wood. 

1. Pyritical. — In this fossil the sulphuret of iron 
pervades the charcoal into which the vegetable matter 
has been converted. When first found it generally 
possesses metallic brilliancy, is sufficiently hard to 
scratch glass; emits sparks on collision with steel, 
and ^displays the forms and markings pointing out its 
vegetable origin; but it soon begins to suffer from de- 
composition, when its characters change, and it finally 
resolves into a saline flocculent substance. 

2. Carlxmated. — ^In these specimens, which are of 
different shades of brown colour, and generally of an 
uniform substance, the marks of the vegetable origin 
are easily observable, although not so distinct as in the 
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specimens of Hie preceding species before the com- 
mencement of decomposition. 

II. Ferruginous Fossil Sebds, &c. 
Innumerable seeds, seed-vessels, &c. have been 

fonnd, by Mr. Crow and others, in the blue clay of 
Shepey, in the state lof pjrrites. Most of these belong 
to plants unknown to our botanists; the existing plants, 
to which the others seem to approximate, are some of 
those of the warmer climates. 

III. Cupreous Fossil Wood. 

1. PyriticeU. — ^This fossil is distinguishable from the 
ferruginous pyritical wood, by the pyrites being of ra- 
ther a darker colour, but chiefly by the blue or green 
colour which partially pervades the fossil. 

In some specimens, in which the general appearance 
is that of bituxmnous wood, the metallic impregnation 
can only be detected by the weight of the fossil and the 
blae or green hue on its surface. 

2. Wood converted into carbonate and hydrate of 
copper. — ^Cupreous wood in this state forms very beau- 
tifiil specimens, displaying, net only on its surface, 
but in its substance, mingled with the charred wood, 
the most vivid blue and green colours, with patches of 
the carbonate in the state of malachite. 

The finest specimens of cupreous wood are obtained 
Irom the copper mines of Siberia. 

3. Wood mineralized by lead.— Specimens of wood 
containing galena, the sulphuret of lead, have been 
chiefly discovered in Derbyshire. 

The leaves of plants, except those of gramina, junci, 
and of the cryptogamia, are seldom found in a mineral- 
ized state. The lobes and pinnulse of ferns, as has 
been before mentioned, are frequently found in a bi- 
tuminized state in nodules of ironstone, and in im- 
mense quantities with the remains of gramina and 
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saccnleiit pla&te in tbe schistose a&d sfatty coveriiigs of 
coal. 

Among the numerons remauui of plants Y&ry few are 
found which agree in their specific characters witti any 
known species, and many indeed differ so much as to 
render it difficult to determine even the genus under 
which they should be placed. 

The leaves of trees are only found in substances 
which appear to be of modem formation. Among 
these are said to have been found those of the willow, 
the pear-tree, mulberry-tree, and of several others. 
These have been found in fossil calcareous stone, 
chiefly in that of Oeningen, and in the calcareous tufit 
bordering those lakes and rivers which abound in cal- 
careous matter. Leaves are sometimes found in sand- 
stone which somewhat res^nble those of trees, but 
which most probably have belonged to aquatic plants. 

In the grey chalk, small white ramose forms are founds 
which pervade the chalk, and have the appearance of 
being of vegetable origin. My attention was first drawn 
to these remains by Mr. Mantell, of Lewes, who, it is to 
be hoped, may be able to present some farther inform* 
ation respecting them in his forthcoming work <m the 
Fossils of the South Dovms* 

Wood, and other vegetable substances, are frequently 
found in clay and limestone in the state of charooaL 
It cannot always be ascertained by what means this 
change has been effected ; but in that which is found in 
the blue clay, and in oth^ situations in wMch pyrites 
prevail, the change may safely be attributed to the de- 
composition of the pyrites with which those substances 
had been impregnated. 

Mosses, CanfenuB, ^c.-— Rounded pebbles, called 
moss agates, are frequ^itly fotind on the coast of the 
Noo-th Biding of Yorkshire: and Dr. Ma^culloch de- 
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scribes ihem as having^ been foimd cm tte sliore at DvaHf- 
glas^ in Scofland^ containing substances which hare 
the appearance of vegetables. 

Danbentoa and Blnmenbach had expressed theft 
conviction of the vegetable origin of these substances; 
still many considered them as entirely mineral: but 
Dr.HIacculloch, pnrsuing this enquiry with his usual 
sseal and acuteness> observes^ that deception is verjr 
likely to arise in these specimens^ irom the well known 
metallic arborizations emulating the vegetable fonns^ 
becoming blended with the real vegetable; and from 
the actual investment of the whole plant with car- 
bonate of iron; but the most common source of de- 
ception and obscurity^ in the Doctor's opinion, ^^ will 
be found in the whimsical and fibrous disposition 
occasionally assumed by chlorite, its colour often 
imitating the natural hue of a plant as perfectly as 
its fibrous and ramified appearance does the disposi- 
tion and form of one/' All the plants that have 
been discovered in this state of envelopement in 
quartz appear to belong to certain species of (he 
oyptogamia class, chiefly byssi, confervas, junger- 
manniae, and the mosses. The stones found at Dun- 
glas. Dr. Macculloch observes, ''contain remains of 
organized substances of an epocha at least equally 
antient with that in which the vegetable remains found 
in the fioeiz strata existed. As the species ascertained 
by Daubenton have, in all probability, been preserved 
in :[[ecent formations of chalcedony,'* so the Doctor 
thinks that ''those which he describes have been pre* 
served in flie chalcedonies of former days *" 

The moss agates of the Yoricshire coast appear to 
be of the ancient, whilst other specimens which I pos- 
prove the correctness of Dr. Macculloch's opi- 

* G«ologieal TrmiMCtiohs, yol. ii, p. 911, 518, 
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nion, that iome of these fossilis are of xecent form-^ 
ation. 

The remarks of Dr. lilacculloch on the mode in 
which these curious iuTestments were accomplished^ 
deserve particular attention. '^ The remains are^ in fact, 
(if, I may use such an expression) embalmed aliye. To 
produce this effect^ we can only conceive a solution 
of silex in water^ so dense as to support the weight 
of the substance involved^ a solution capable of soli* 
difying in a short space of time, or capable at least 
of suddenly gelatinizing previously to the ultimate 
change by which it becanie solidified into stone *" 

Dr. Macculloch describes and figures a congeries of 
tubuli contained in an oriental agate: similar substances 
axe found in the pebbles on the Yorkshire coast; and 
in one which I possess the tubules are disposed in a 
confused radiated form, giving more of the idea of a 
zoophyte than of a vegetable substance. 

A knowledge of the vegetable fossils peculiar to the 
different strata will, in all probability, open to us con- 
siderable stores of instruction; we may thereby learn, 
not only the nature of the several vegetable beings of 
the earlier ages of this planet, but may ascertain the 
order in which the several tribes were created : and, 
reckoning upon the considerable advance which has 
been made in our knowledge of the structure of the 
earth, and upon the eagerness with which enquiries re- 
specting the organic remains of former periods are 
pursued, the attainment of such knowledge, it may be 
presumed, is not far distant. 

At present we know of no vegetable remains of ear- 
lier existence than those which belong to the coal form- 
ation; and these appear to be chiefly derived from 
various grasses and reeds, and plants of the cryptpga-. 

* GeologioAl TnmsactiooBy yol. ii^ p* 582. ^ 
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motm Mkl i^cbulent triB^s, many of ivhitli ate notkno^m 
U e%M oft ffie dtitfa&ce of die ^attk at (itesent. From 
tbe Isltter of Aese fh^ coal itself ap|>eats to have cMefly 
pffoceeded. Ih the mountain limestone above the coal, 
Md ifi the ditfen^ett iiiembers of this formatioti ex* 
idlMig betlreen this and tfa^ blue lyas^ vegetable remaUid 
(tppdstf to be of but rare ^cctnrehce; so thslt parti- 
culate of stich as have been discoveted in these situa- 
tions tiaay iutnish much useful information^ and espe* 
cis^y ^th respect to those fossils ivhieh are sup- 
^sed to hate derived their origin from vrood. 

It has been assumed that wood^ or parts of trees^ have 
been foufid ki coal and in the accompanying coal- 
ineasures^ but somd confirlotiation of these accounts seemi^ 
16 be required. The description of these fossils has sel- 
dom been so pafticular and exact as to yield positive 
evidetioe iy( their origiilal nature; and, as has been 
Ifh'eady shoT^rUy the instances are by no tneahs infre- 
qtktnt in which the traces, atnd even the remains of 
c«ofMes afid other s^cCuIetft plantd, hatd given rise to 
the belief of^ the e^idt^ce of fossif trees ia these sttaia. 
Thfis opiAten i^ay therefCre hdvC obtained Seendln^ con- 
firmation frCifi tfaer ligneous harditess which larg6 plants 
of ttis kind might haVC Acquired, aitd which, perhaps, 
daight be traeCd Uk their mineralized remains. 

The^ efatliest dtteitifiC^tiCii in #hich foi^sil trood e±i^ 
16 iMi peitiapts at |rriesent deteMined ; btit it teems thdt 
tiie eiBHfnest Appearance in this island of fossil wood, 
^rtrtch hf ii9 un^ifortidity of Chaitactet appears to belong 
€6 tL patiifcuTAi^ Ved, is th^ sp^tbose bitumitrotrs wood of 
fliC^ bitfe lyas, as found at Lyi^e in JDorsctshire, and in 
the ile!ghbourb6od of Bath <p. 22). In the next form- 
Atiofl, aind {niitticularly in that of the green sand, sili- 
c^eotR^ fossil wood occurs frequently. Very delicate 
sj^eCiiMns arc found id fh'e sandstone, the whet-stane 
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of the BlackdowD hills of Devonshire. The specimens 
of fossil wood found in the Portland stone are fre* 
quently of very considerable size, and bear all the cha- 
racteristic marks of wood : these are also siliceous, and 
are often beautifully sprinkled on their interior surfaces 
with quartz crystals. Siliceous fossil wood is also 
found in other situations, as in the sands of Woobum in 
Bedfordshire : it also occurs at Folkstone in Kent, in that 
part of the green sand where it approximates to the super- 
incumbent marl, in which it is also found. Traces of 
wood are hardly ever discovered in the chalk itself, and 
so rarely in the accompanying flint nodules, that the 
knowledge of but one specimen, an instance of this 
occurrence, is known to the writer of these pages. 
But in the blue clay, incumbent upon this immense 
accumulation of chalk, fossil wood, pierced with tere- 
dines, and impregnated with calcareous spar, is ex- 
ceedingly abundant: and in almost every sunken part 
of this bed, and even of the whole surface of tliis 
island, the remaii^ are discoverable of vast forests 
which have suffered little other change than that of 
Iiaving imdergone different degrees of bituminization. 

By these facts we learn that, at some very remote 
and early period of the existence of this planet, it must 
have abounded with plants of the succulent kind,'and, 
as it. appears from their remains, in great variety of 
forms and luxuriancy of size. These, from what is 
discoverable of their structure, beset with setiB and 
spines, were not formed for the food of animals ; nor, 
from the nature of the substances- of which fliey were 
pomposed, were they fitted to be applied to the various 
purposes to which wood, the product of the earth at a 
subsequent period, has been found to be so excellently 
adapted, by man. Their Remains, it must also be re- 
mained, are now found in conjunction with that sub- 
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stance which natare has^ ki all probabUity, formed from 
them ; and which, by the peculiar economical modifica- 
tion of its combustibility, is rendered an invaluable 
article of fhel. If this be admitted to be the origin of 
coal, a satisfactory cause will appear for the vast 
abundance of vegetable matter with which the earth 
must have been stored in its early i^es : this vast, and 
in any other view useless, creation, wiU thus be ascer- 
tained to have been a beneficent ^arrangement by Provi- 
dence for man,^ the being of a creation of a later 
period. 

Animal Fossils. 

The mineralized remains of animals are found in sub- 
terranean situations, in almost every part of the globe 
which has been explored. The immense number, the 
high antiquity, and the general disagreement of these 
remains with thoiJe animals which now exist, give rise 
to the most interesting and important conjectures. 
Correct investigation is therefore demanded : a careful 
comparison of the respective characters of these sub- 
stances must be made, and the various circumstances 
belonging to their present extraneous situations be en- 
deavoured to be ascertained. 

Zoophytes. — ^These substances, possessing an animal 
nature under forms approaching to those of vegetables, 
frequently occur in a mineralised state. The inquiries 
respecting them will, for obvious reasons, be first di- 
rected to those which are of the simplest forms and 
structure. 

Sponge is7 in its recent state, a polymorphous, 
soft, porous, flexible and elastic body, manifesting a 
small portion of irritability and vitality. It is com- 
posed of fibres of a peculiar substance disposed rather 
in a membranaceous form, blended with minute spiculas 
of various figures; the whole connected in a variously 
formed network, and invested by a light gelatinous matter. 
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Count Sf ^silU^ wl)9 }iad tb^ mPP^ fyjfim^hh oppor-r 
tonitles of px^^i^g iato (J^e ni.tiir^ of M^ subst^oke^, 
was SQ^sfied^ alt}iQiigli Ie4 to t^ ^eUef of iU b^ing a 
vegetoHi^^ thal^ I^ bad many time^ obseryt^ a regular 
systple and diastole jta^ing plia^a i|i $PQ»& of ittf more 
circular aperf^es. But Q^itker 9f • P^ion iia? H. 
Bpsc have bpen ablq to ponfirm these observatiojis^. 

With the hope of faoilitating th^ di^pction a^d ar- 
rangement of tho^e siponges which may be discovered 
in a mineralised state, it has bean thought advisable to 
give the following table of the divisions of spcmgeis 
which have been adopted, and of the species which 
have been noticed by M. LamourOuxf; adding those 
specific characters which appear to he most distinctive 
and most Ukely to be discoverable in the fos^l specie 
men^. 

* The foUowmg reiQjeirk? $^ tl^^ oatn^e pf thyi ^)^^a|ic^ {nfrit s^$^ 
tioD :— Although the animal nature of sponge is generally ^dtmitted^ pp cirt 
cumstance which may serve to illastrate its history, an^ tend tp dispose ^ 
it 10 its proper place io tiie system of nature, should be mmeticed. The 
£dUo ving ohservalioiis of Dr. Fyie mstf iad|efid be consider«d as ad^ueing 
very liffpoft^ ?vW^^ ^ this ^iQ^f , Sir gymidpr^ Iteyy toi prft. 
eipred i^di^/e from spF,?r^ pf tfte fvf i ^nrt ^^^ |>ut ^f ffppa t^f ftU|^«^i||^ 
matter manufactured at Sicily, Spaiq^ and the Rpm^fi alU^es^ |3ip^ ^id 
be find that the ashes of coral or of sponge appeiar^f) to contain it» ^fom 
various experiments Dr. Fyfe was enabled to conclude that iodine was 
^nfiaed not cmly to the class cryptegaraia, bft to the marine prodaotions 
f)f tliis c^. l^ppngQ bei^g bQweyer cpniideDed to bdoMg to the a^omat 
yr^Xdj fornix ^fk apparent objipction to ^hU conclf!^|«nf Bi)t U ipfi^t }^ r^- 
inembered that lianaeus was inclined t.Q r^g^^d 9pQPg^ ^ a v^tablQ sffhr 
stance, and to place it in the class cryptogamia, subdivision algae ac|patic$ -, 
but was doubtful of the correctness of this arrangement. ** May not the 
fact,*' I)r. Fyfe^ observes, ^ that sponge eontaias iodine, be an argument in 
fii vour of the opisioi| of lions^u^ thU tliis ^ibstance properly belongs to the 
y^gjB^ble world, clas^B cryptopmia, froa^ th^ p)an^ of i^htch v^in^ is obr 
ta^neif V^T-Accoifji^ pfsow ^xperim^Sy nifldji yMk the mu? of a^ertmnin^ 
the different Substances from whic^ Iodine etm be procured. By Andrew 
Fyfe, M. D. Tlie Edinburgh Philosophical Journal, vol, t, p. 354. 

t Histoire des Polypiers Coralligenes flexibies, &c. par J. V. F. 
Lamouvoux, p.E.S. Caen^ 181 (;. 
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I. Sessile masses^ simple or lobated^ either covering; or 
epvel^fng. 

Species. 

1. S* conmi/^nys. , .-^Li^^p Cattish masses, ratber 

pcmvex; pores large ; crevices 
and grooves phiefljr beneath* 

2. — lacinutosa. . . — Surface finely porous^ downy 

an4 Jagged ; edges ciliated. 

3. — sinuosa* • • • — Tis^e fibrous anastiJBr;bole3apd 

crevices numerous and dei^p. 
4- — cavemosd. . .— StiflP and hard^ very cavernous ; 

man^millated, and irregularly 

porpu^* 
0k. — eario$ti. . . . — Rudelyshaped;irregularlylobed; 

cavernous^ and jagged as if 

erodedf 

6. -— lickeniformis. — Rather glomerated^ and a little 

branchy ; fibres very lax, 

7. — barba — Fibre shaggy and rather straight, 

resembling the beard of a goat. 

8. — Jnsdcutatiis. . — Fibres in fascicpli, terminating 

in pencils at the surfiice. 

9. — lacera — ^germinating in jagged^ bramhy 

Ipbes. 

10. — filamentom- — Formed of numerous bundles of 

distjbact filaments. 

11. — favosa, t .. — Surface membranaceous 5 nearly 

covered with subangular, irre- 
gular cells. 

13. — ceUulo^a- . — Beset with subangular cells; in- 

terstial membranes full of 

W pores, 
it^ nearly erect lamellaD, de- 
cussating and forming irregular 
cells. 

14. — fenestrata. — ^With reticulated fibres, in yn^qual 

and winding divisions. 

15. — cr(imlQbiSi. .-n-Enorasting; deeply lobed, with 

thick, erect, flattish, conoidaL 
lobes. 

Ig. ~ tabula -rrFlat, oblong, nearly undivided ;, 

fi^ of pores. 



Digiti 



zed by Google 



38 



Species* 

17* S. placenta 



18. — byssoides. . 

19. — pulvinata. 



20. 
21. 
22. 



23. 



. — Obliquely circnlar, plano-con- 
vex; rigid, fiill of pores, radi- 
ated in grooves at flie edges. 

• — Flat; formed of distinct fibres, 
and loosely cancellated. 

. — Smooth, like a cushion ; rarely 
lobed. 

— car&omina.— Black and mishapen. 

— incrustans. — Investing, with a thin crust. 

— agaradna. — Compressed, lobed, reticulated, 
and externally covered with a 
downy substance. 

— cristata. • . — Flat, with erect and delicate ridges 
growing in the shape of cocks' 
combs. 

Convex, smooth, slightly papil- 
lary, and very cellular. 

. — Rounded, firm, and very caver- 
nous; the surface sprinkled 
with smooth papillae, 

— With white, crustaceous fibres, 
terminating in points. 

. — Resembling, in its form, crum 
of bread-; and composed of 
bundles of fine needle-like 
fibres, crossing each other. 

— papillaris. — Crustaceous^ tender, soft, and 
with perforated papillae. 

— urens — Very brittle and soft, and in- 

terwoven with very minute 
spines. 
30. — acicularis.. — ^White, solid, porous and scabrous 
externally ; with fibres in fas- 
cicules converging to the centre. 



24. — domuncula.-- 

25. — globo$a. . . .- 



26. — macida. 

27. — panicea. 



28, 
29. 



.II. Subpediculated masses, contracted toward their 
base ; simple or lobated. 

31. S. angulosa. . . — Sides angular ; various, unequal, 
and numerous foramina on the 
edges of the angles. 
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Species. 

32. S. pluriloha. . — Lobes erect and fisdnred ; name- 

rous. small pores with inter- 
spersed ronnd ones. 

33. — rimosa. . . . — Lobes erect, fibrose and rather 

woolly; surface hoUowed out 
with longitudinal grooves. 

34. — penkillosa. — Surface bristled with brushes of 

straight and hard fibres. 

35. — turgida. . . . — Substance fibrous; fibres loosely 

interwoven with a terminating 
foramen. 

36. — bofnbycina. . — ^Ventricose ; many lobes on the 

upper surface; fibres naked and 
lax ; harsh and hispid at the 
surfaice. 

37. — fiammula. . . — Lobes erect, of an ovato-lan- 

ceolated form ; fibres loose. 

38. — myrobolans. — Mass oval, rather flat. 

39. — pes leonis. . . — Pedicle short, sustaining a 

roundish, oval, soft compressed 
mass; texture very porous. 

40. — anatipes. . . • — Entirely fibrous ; longitudinal 

fibres stronger than the trans- 
verse ones ; the meshes of the 
net-work elongated ; pedicle 
hard and porous. 

41. — rubra. .... . — Reddish, depressed, subrotund, 

with elevated tubercles; and 
pores of equal size. 

42. — ' peziza —Yellow and ramous, branches 

resembling the peziza. 
48. — nigra. .... . — ^^Globose, smooth; black ex- 
ternally, internally of an ash- 
colour. 

Illy Pediculated masses; flat, flabelliform; simple or 
lobated. 

44. S. plancella. . . . — ^Truncated oval form, flat; not 
thick; curved on one of its 
edges ; tissue lightly en crusted, 
and finely porous. 
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Species. 
4ftr Sipdkii . i i . . .^^9pB,mitorm,' cfpeMikgB rdnnd 
oniiii upper margin. 

46. —flAbMiformi^.^FM'foTmed ; elegantly reticu- 

la^ted j with stip^tfidial undn- 
UtSJag stripes^ decussating on 
^disk. 

47. -^ pluma^ .... ^FiBeljr fibfcmid, spi^M fan-ld^e. 

48. -^ (MirdUUi. . t i r^Dilated like a fan ; with la- 

iloelHifed wrinkles on bolli sides, 
and echinated with spines. 

49. — pannea, . . . -^Flibelliform, with a cloth-like 

fejl^ture. 

60. ^^fmgi^aia. . . . — Faii^formed, more or less lor 

bated, and covered with small 
irr^olar crevices. 

61. — cancellaria. . -^Ltr*r, ftabelHfefm, compressed ; 

^sftoifications coalescent, dis- 
pG^sed in k fifellis^d form, and 
Mstied OB Sie edg^. 

53. -^ lytU^i . i 4 . ^•'^Ei^ct^compressed^fan-formed 

Idb^, with connected tubes; 
i^wsSt margift i^ouiided and set 
tvilb foramina. 
' S3v -^ delioidm^€ . » — ^Erect; truncated in tiie upper 

f aft^ (frequently encrusted with 
Vetmiculaa on both sides.) 

54. -^ Mtt4ffimkt. 4 ^Circular and ^Boioofhisfa; don- 

c^v6 on one and convex on the 
ofllet side ; with small round fo - 
tslHHnadi^osed aebnosttnrotvs. 

55. --^|!f^ift4<^J^i^.^^-Stt spa- 

tl«diform, with fi^^^»foTmed &p- 
peitAces. 

rV. Concave expanded masses; cup or funnel-formed. 

d6f/ S. u^iatU^im. • -^Turbiti^ted ; soft, ioinenjous, 

v'6fy jagged and porous. 
57. -^ M)Ulifera. # . • — VfiOi tubuHferous lobes^ 
68. — steUifera. 4 . . .— Cwp-formed, with thickly set 
stelliform pores in the hollow 
psfrt. 
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Species. 

SB. S^ striata. 



W. — canvpana. . 

61. — tnrbinata. . 

62. ^-^ va$cuhm. . . 
68. — brassitaria. 

64. — cyathina. . . 

65. — OtahtiUca. 

66. — costifera. . . 

67. — labellum. . . 

68. — podllum. . . 

69. *— venom. . . . 



W. — sportella. . . 
71. — bursaria.'. , 

7?. — bilamellata. 



78. — <5eito. 



74. — ficiformis. . 

75. — tampressa. 



. — Fannel-formed, witli rough 
longitudinal striae on the sides. 
. — BeU-formed, with lamelloso- 
reticvlated sides. 

. —Turbinated, narrow and long, 
cavity echinated. 

•-^Turbinated; surface smooth, 
edge woolly. 

. — Expanded, subfoliaceous, 
lobes large, surface smooth. 

, — Cyatiiiform; with small^ scat- 
tered, round openings. 

. .— Cjathiform ; slightly lobed, 
with longitudinal crevices. 

. — Turbinated, with longitudinal 
ribs on the sides. 

. — Labdliform, like slips of 
paper; striated with longitudi- 
nal thread-like risis^s. 

. ^-CJaliciform, with nlie pores 
and clefts. 

. . — Open cyathiform, and reticu- 
lated with vein-like white, dis- 
tinct fibres. 

. — Basket-formed ; reticulated. 

. — ^Wedge-shaped, purse-like, 
connected in a fan-form. 

. — ^Rabelliform, terminating in 
two ample straight, parallel 
lamellae. 
. —Turbinated, stipitated ; the 
substance thick and lax, inter- 
nally riather gibbous. 

. . — Turt)inated, apex open. 

. — A compressed cone, with lon- 
gitudinal fissures internally. 



V. Tubulotts m fisttdoas maiMes, not expandmg. 

76. S. lacnosa, . . . — Cylindrical; externally exca- 
vated by irregular and winding 
lacunae. 
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Species. 

77. S. tubmformis. . — Long simple tabes, tubercu- 

lated externally. 

78. -— Jistularis. . . . — Long, aggregated, simple 

tubes, gradually enlarging. 

79. — pUctfera. . . . — Approaching to the infundi- 

biliform, with external, tortu- 
ous anastamosing plicae. 

80. — scrobiculata* • — Oblong top-form ; with une- 

< qual furrows and roundish cells. 

81. — vaginalis. . . .—Oblong and tubular; the 

outer surface with rough, flat- 
tish tubercles. 

82. — digitalis. . . . — With longish processes, slight- 

ly connected; the surface mu- 
ricated and ragged. 

83. — bullata —Branched, tubulous, with in- 

flated nodes, and terminating 
in points. 

84. — syphonoides. .—Tubes elongated in the form 

of a syphon. 

85. — colus — Erect, clavelliform, and tubular. 

86. — tubulosa. . . . — Full of tubes, branched, erect 

and sleiider at the end. 

87. — muricina. . . . — Subramose tubes, every 

where muricated with acute 
tubercles. 

88. — confederata. .—Formed of many connected 

tubes. 

89. — intestinaUs. • — ^With many hollow, unequal 

lobes. 

90. — coronata. . . .—Minute, a tube crowned with 

radiating little spines. 

91. — tubularia. . . . —Sessile, compressed, porous, 

with longitudinal tubules. 

92. — ciliata — Conical, bending tube, becom- 

ing smaller upwards, and cili- 
ated at the apex. 

VI. Foliaceous masses; divided in flat, leaf-formed 

lobes. 

98. S. perfoliata. . .—Plain stalk, with round foli- 
aceouJs lobes, disposed spi- 
rally on the stalk. 
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96. — crispata. 



97 



94. S. pennatula. . .-^Witb erects rounded, wedge- 

fonned, foliaceous lobes, very 
poroiis. 

95. — cactiformis. • —Ramose ; with flat, flabellated 

expansions rounded or muria- 
ted at the summit, and small 
dispersed excavations on one 
face. 

-With contorted, bubbly, sup- 
pellucid, curled, coalescent ex- 
pansions, of very fine fibrous 
texture. 
basia. (panache noir). — Black, fibrose, fron- 
dose-cristated ; with separat- 
ing convoluted folds of loosely 
connected fibres. 

96. — < lamellaris. . . — Sessile, firondose, with many 

soft, erect, and nearly parallel 

lamellae, broadest in the upper 

part. 
-— endivia — In soft spatuliform thin plates, 

wrinkled on their edges and 

surface. 
—Green, obovate, narrow and 

ragged at the top. 
—Of different forms ; cavernous, 

with conical bending tubes, 

witii elevated tubular pores. 
— polyphilla. . —With pediculated fronds; with 

convoluted plaited lobes and 

longitudinal fibres. 
— ^With sub-proliferous, roundish 

fronds ; with fbramina on one 

side. 

— scariola, . • .—With foraminated expansions, 
dividing in amultitude of plates, 
lobated,* turned, and as it were 
crimped, in various directions. 

— heterogona. • — Expansions, so turned as to 
# form imperfect tubes. 

— tMaroides, . .—Many narrow erect lobes, 
emulating a muricated crown. 
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100. — urceobts. '. 

101. — mant^eris 

102 

103. — pavonia.^. 

104. 

105. 
106. 
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Species. 

107. 'S^. xeramp/elina 



108. -^ jtmiperina. . 
100. — raphanus. . 

110. -— me8enterina 

111. — leporina, • . 

112. — lacMata. . 

113. -^fromdif^a. 

114. -^Jimbriata. , 



.^Ramose^ Mrllh ovate incised 
fronds^ with a tow-like in- 
crustation. 

~Ra]ftoge> fronda with the fibres 
arranged like a lattice work. 

— Substance like tow^ and po- 
rou8 ; with ovate frond-like 
lobes, withlongitudinal grooves 
and wrinkles on both sides. 
— With broad lamellse^ plaited 
in winding forms. 

— Froadose, deeply fringed ; di- 
lating and sublobated towards 
the d|>ex. 

.— Frondose, with many erect 
aggregated jagged lyre-formed 
lamellaB. 

. —Slightly ramifying, with round- 
ish^ proliferous lobes, the limb 
fimbriated with curled fibres. 

. -«»Slightly ramifying, with ovato- 
subrotund fronds, the limb 
fimbriated with curled fibres. 



VII. Branched masses, phytoldal or dendroidal; the 
ramificaliODS distinct. 



116. — virguliasa. 

117. -- loHfficMspis. 



115. S. arbarescens. — Ramose ; branches subcom- 
preased ; apex palmated, digi- 
tiform. 

— -Branches ^oimdish; with erect 
twigs, rather pointed. 

.—Base, a trellisse formed of 5 
or 6 meshes ; whence rise from 
6 to 9 straight long branches, 
sometimes coalescing^ forming 
thin digitations or long points. 

, — Ramose, erect, many stems. 

. —With erect, round, subuhited 
dichotomous branches. 

. —With erect, rigid hftnches, all 
over muricated. 



118. 
119. 



-- asparagus. 
— dichoioma. 



130. — eckidnea. 
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Speciea. 

121. & 



murtcato: • . —Thitily biaaehed; subalaAce 
like cork ; branches cylindrical^ 
and beset with obtose sha^Sy 
tofts. 

122. — vulpincL . • . —With ramose lobes, rather I^t- 
ticedy with eompiessed pa- 
piBao. 

12a. — qri€(jdifera. •—Branches erect, sub-cylindri- 
cal tabercles, moricated witb 
spiciil». 

124. — carHnoides. .<-->Tfaickly branched ; angalated 

branches^with 8ubq[BBoasand 
nembranaceous expansions. 

125. — a»ii/a»^ikta2a.---*Witfioonipress6d, divided and 

lobated branches, dilated np- 
wards, and longitudinally stri- 
ated. 

126. — stri^iUaia. . — Flabelliform, flat branches, 

with echinated papillae. 

127. — nervosa. . • .—Branched fifm-like ; nenrous 

snb-feticulated branches. 

128. — rubtapina. . — Branched fan-like ; with di- 

vided branches^ rather coales- 
cent; echnratod nitb pointed 
tubercles. 

129. ^^ aimiina^ . • .—With stipitated, flat, incrusted 

branches, with acute papiDa? 
teminating in threads. 

130. — tbngaia. . . *-&ub*iamose^ with a few father 

cyimdrical branches ; with very 
lott^ naked and sub-reticulated 
fibt^s. 

131. *— aejogmco* . . — Compressed, ill-formed branch- 

es; with frequent spinous 
ked*Uke ridges. 

132. — €{spflriconiu.«^Raflier round, elongated, and 

aouleated branohes« 
133^ — Uspida. . . .— Ramose, ill-formed, hispid 

with subulated jags. 
13iw •« sewpintina. .•--Round branches^ the smaller 
contorted in various directions. 
185. <« €k)ulQta. . . . -^Compressed, roundish, with bi- 
fid and trifid ascending branch- 
es, with eye-like openings, gle 



Species. 

iae. S.botelKfera... 
137. —pabnata. . • 



138. — lanuginosa. ~! 

139. — typhina. . • •• 

140. — tupha 

141. —fomicifera. . 

142. — semitubulosa 

143. — aliconm. . • — ' 

1 

144. — danuBcarnis. *- 

145. — caudigera. 

146. — loricaris. . 

147. — cancellata. . — 

148. — stuposa, ... — '. 

149. — linteiformis. 
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With erect tobercolated^ groov- 
ed coid ill-formed branches. 
-Branched and palmated; digi- 
tiform smaller branches, with 
forked terminations. 
Dichotomously branched, rather 
compressed previously to being 
divided, woolly, and formed of 
very fine naked fibres. 
Ramose; with round, erect, 
woolly branches. 

—Ramose ; with cylindrical ob- 
tuse omentiform branchest 

—With flat, small villous ramifi- 
cations coalescing in a vaulted 
lattice. 

, — ^Wiih numerous cylindrical and 
tortuously divaricating branch- 
es, some tubular and pierced. 
With many stems; branches 
compressed and subdichoto- 
mous; the apices attenuated; 
the fibres minute. 
With compressed porous 
branches, with clefts on one 
side ; apices palmated. 
With forked lobes; the last 
being very long and caudiform. 
Loose branches, narrow like 
straps; a little compressed, 
divided and irregularly curved. 
Ramose, flabellated, and in- 
crusted; with round flexuous 
branches, forming, by coales- 
cing, cancellas ; the surface 
finely reticulated. 
Ramose, round; towey and 
villous ; short and obtuse 
branches. 

-In a rounded bush-like form ; 
the branches rather narrow, 
jaggedly fringed, rough and 
sharp to the touch. ^ t ' 
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Species. ^ , 

150. S. daihrus. . . . .—Many branches, crowded to* 

gether, and by coalescing form- 
ing cancellae; the apices ob- 
. tuie, and rather turgid.v 

151. — coalita. • • • • — Dilated base, inclosing other 

bodies; numerous roundish, 
compressed branches; fibres 
closely applied at the surface. 

162. -- faveolaria. . .— Wtth elongated, sub-cylindri- 
cal, coalescent branches ; the 
apices conical; the surface un- 
equal ; having little pits on 
the surface, and being rough 
on the edges.. 

153. —wiacrodac^y toi—With long round compressed 
finger-like processes. 
. 154. ^ botryoides. . . —With oblong, ovate lobules^ 

apices hollow and open. . 

155. — radiciformis. .—With tortuous, dichotomous 

branches, compressed at the 
apex. 

156. — proKfera. . . . — Palmated, with frequent divi- 

sions, and distinctfinger-formed 
processes. 

157. — ossiformis. . . .—White, subramose ; apex 

thickened and jagged. 

158. — membranosa. — With cellular membranes, ex- 

ternally muricated. 

159. — ykfoa. .' — Amorphous and subramose. 

160. —fioribunda. • . — Confluent, with ramose fasci- 

culi; having a chafiy flosculent 
down, and being obtuse and 
thicker at the apex. 

161. — baccillaris. . —Erect, caulescent ; with po- 

rous branches, applied to each 
other. 

The existence of fossil sponge in the transition or 
in the mountain limestone has not been ascertained, 
or in the different beds of the lias formation ; but the te- 
nuity, in general, of its substance, and the nature of the 
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matrices in which it has been sought, may perhaps oc- 
casion its concealment. Of its presence in the several 
oolitic beds, I have not been able to acquire any satis- 
factory ij|£bnaatikm,except that in the Portland freestone 
X hare seen semi^^bteroidal masses, about eighteen 
inches b diameter, divided into flattish, foliaceoas, la- 
ciniated, erect lobes, and which appear to possess a 
spongeous stractore. Speetmens are sometimes found 
in the gi^een sand formalion, but not so frequently as 
may have been expected : tte specimens which are most 
frequently found, are, I suspect, those which are ad- 
herent to the accompanying fossil shells. 

The richest collection which is known of these fossils 
is, I believe, that of die gravel pits of the iron sand at 
Faningdon, where tt^y are found mingled widi the 
fossils of some of llie early fonnations. Some of these 
specimens ate of considerable size, and are in such ex- 
cellent preservation as to allow, at least, of their ar- 
rangiement tmder the more comprdiennve divisions 
of the genns. Among the specimens are round and 
cavernous, resembling sp. globosa; pediculated, sub- 
pediculated, lobated and flabeUiform, ramous, folia- 
ceous^ cyathiform, funnel and ficiform. In most of the 
specimens the Btructure and form of the animal are so 
obvious^ as to raise the hope that the determining of 
their specific characters, and their consequent arrange- 
ment by some zealous investigator of these interesting 
relics, may be expected. 

Fossil remains of this substance are frequently found 
in the i^halk, naod most numerously perhaps in the lower 
series of this formation; but from the delicate texture of 
the membrane of the sponge, and from its cavities being 
fiHed by the chalk Mself, there are no means by which 
the fossil can be extricated from its matrix. Indeed, it 
frequently happens that ftese substances, agreeing as to 
odour witfi the chalk, wtmid exist Uiere undetected, but 
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by the greater degree of hardness which it possesses, 
and by the asperities which it presents^at the surface. 
They are sometimes pointed out by the strong tint 
which they derive from having sustained a ferruginous 
impregnation; and in these instances, although a suf- 
ficient separation from the surrounding chalk to allow 
the developement of the form cannot be obtained, yet, 
by their being carefully rubbed down to a smooth sur- 
face, something of this may be discovered, with, ge- 
nerally, a tolerable display of the internal structure. 
- The nodules of chalk flint frequently contain the 
silicified remains of sponge, and in a state which will 
allow their form and structure to be much more easily 
traced than in the chalk itself. The most common forms 
in which these occur are oblong or nearly globular: and 
they are either imbedded in the chalk, or scattered on its 
surface, or in the neighbouring declivities. These may 
be frequently found on the Sussex downs, the Gog- 
jnagog hills of Cambridgeshire, and, indeed, on or about 
most of the chalk hills. These nodules appear to have 
been formed round fragments of sponge of different forms 
and structure, and to be more or less filled, according 
to the degree of decomposition and subsequent removal 
which the included substance had sustained after its 
inclusion. In some specimens, particularly among those' 
of Wiltshire, which have been collected by the liberal 
encouragements of Miss Benett, a tuberous or ramified 
body, and, in some instances, two such bodies, are 
extended across the cavity of the flint, and covered over 
with a fine white powder of chalk and silex blended. 
These bodies appear to be casts in the cavities of sponge, 
the substance of which has passed away. In others 
the substance which had been included appears to have 
been broken down and removed, and its place occupied 
by chalk which has intruded in a pulverulent state; 
whilst in others the cavity alone remains. Oblong 

H 
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liodtiles, foimdl on StokoasbuFch HiQ» Md fot some 
dbtanoe on tti6 Oxfordshive sido, y^ frequanfly eatf- 
hibit apdfiimens, which, on bmig fefokea, diaplaj the 
strao^pre of the iSnaphyte in great distinetneflA. In (he 
ehalk m^l at &q faftt of the oUflf at BesMchey hq|uS> i^re 
batfyoidai and I^oneUifonn maisea, whieh not only firom 
their external forma, hat the appearances yielded on 
their fraotave, lead ua to flie vecollection q£ tiie masqea 
of to^il sponge at Farringdon, and which, in all pra«- 
bability, have been yielded by the chalk marl. 

Foaail apoiige of a very fine taoLture, and in a polvi- 
nated form, ia sometimes found inTosting the aheKa aor 
^umulated in the cfifia at Walton and Havwich. 

A flint atone, found on the ahore at DawMah in Der 
vonshire^ hearfi decided aaaika of ita having derived its 
form firom the aiUcfioua impregnation of ip« wuunmilbi^fu* 

Several fof^ of ib# tribe of JSopphj^a bl^ying ^ew 
ivotlped in ^ form^ wQfk, i^bitch, althonglii mi ^^mm^ 
i^g tiw d^id^d charQ,ct^rs of the g^nu:^ were Sjt|U» with 
^^W^nmi ^Aubt^ pla^q^d Pinoxig tbo Aloyooia; m Ht^ 
^iqpt ^t a luetic classification qf ^<»me of tb^Q tp^4ie9 

T^^ fi^st, of tJi^^, ^e thon^ badiea yibioh a«^ 4feii»T 
gvj^babteby iNn^kiiof tnJHiUp ^pong^ 

f^Vla^bsltfvnQ«» ^JxA vfUch ipay be l^jus cbaraQto«i^^. . 

l^ip^y, jSuppor^4 by 9, st^m pn>^e4i^ frqfxk^ % fusiform 
9t;( i[4P»o^^ ropt-Ukci pedi^e i ^ or^g^l si|b$t^,ncQ 
s^i^^MSkj, wA pierced by a, bwdl^ Qf tl^bm 4^ri^a4 
ftq^ tlie p^H^l9,,ps^ing thvod:«h ther &Um, thm I9rtlil!^ 
y^; (u^d tj^rmmtWg Q^ the smfi|^ ef the body^. 

The V9i4piM spfXQiSpoii $o^il$^ l>^a^P« the fo?qi^ 9k( 
cups, fiuiijyBls, ftwl^, &c. 4^c?rib^ Iw^ M. ^uett(M:4j 
a$^ pbt^np^ frpm. V^r^, n^a? 'Jouri? ai?4 S^gowjfe aij^ 
^ itfpntricliari in Tpui^ne,, ap4 bj' the Jlevv JF. 
Townsend, as found in thp green sand of the Vale of 
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Pewsejr*, as weU as Uiose which are figm^^ PL IX^ 
fiS^. 1, 4, 5, 7, U, 18^ 13, PI TL,fig. 6 and 13^ of the 
second vcdume of Org aiiio Bemai^^ &c. are of ihe 
same goriiis. 

Since the publication of the last mentioned W0ffk> 
lb. Webster made ttie discdvery of those inteteSlltig 
fossils in the Isle of Wight, Which from dieii* long 
seeming stalks, and frott their tnUp^foraled Shperior 
tenainatioDS^ obtained the tiailk^ of ttilip alcyoniai-* 
lliese fossils decidedly agree in the characters trhich 
hare been assumed for tMs gentis. 

Soon i^ter the discovery of thet^ fossils, Mi^s Be- 
nett, whose exertions bav& much aided this depart* 
ment of Natoral History, favoured &e Geological So- 
ciety with a suite of drawings, and of fossil speci- 
mens of various forms, but decidedly Of this geUus, 
which had been found iu the sand, chiefly in the 
neighbourhood of Warminster. This valtiabte collec- 
tion is rendered extremely inter^stlUgy by the great 
variety of forms which these fossils have assumed ; 
cylindrical, straight^ ramified, round, obldng^ oVoid/ 
wide and narrow, short and long, C^ or fonn^l'-fofmed ; 
elongated like a cucumber, as in Organic BeUiains> 
Vol. 11, PL X, fig, 6 ^ tulip-forml^d> exactljf agreeing 
with those discovered by Mr. Webster, and assuming 
also the forms of ijpon^ta turgida, sp. akicomis Is dami- 
corfiis, and indeed many other of those fcmns which 
sponge offers to our observation. Among the most 
interesting isqpecimens are those which are lobated, and 

• The Cfaartetcf ©f Mostt, aa PU I, ftg* 1, Ph tlyfig. f , J, 5> PI. Ill, 

t Geolo9etflTraiMKtioi»^T««. 11. Tli« iiW|$5f^ttRie of flbit dnNTov^ry 
ef Mr« Welwt«r wW bit obserred^ wbev if b eoniid^reit fliM tbe reiteainft 
oftlmaiiiniftl,^ k^Mwn pcriNqH «ii1y in tiiis fotitoatkM, «r6 fbtiod lA ccmsi- 
denble nmibeni va tlie Lei^ Hill of Stfity, ki ffte green sand of Wift- 
shire, Devonshire, &0r siild il tif«: iNie^itOM of Pottbnd, appfoiimafing t6 
tlie greea sand. 
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in which from two to five or six lobes, closely united 
together, are found upon one stem ; and in one speci- 
men, two stems arise from the same base, one of 
which terminates with three and the other with four 
lobes*. 

Flints are sometimes found of a roundish form, 
pierced internally with numerous tubules passing in 
erery direction, and giving the idea of the flitit having 
invested a small hispid leafless shrub. It is extremely 
probable that these fossils may have originated in a 
species of this genus, bearing this form, and having 
the tubuli thus radiating through the spongeous part; 
the siliceous impregnation having solidified this part, 
and left the tubules unfilled. 

It if} not to be doubted that, when the specific dis- 
tinctions of the several specimens belonging to this 
genus have been ascertained> the number of its species 
will be found to be very considerable*. 

At PL I, fig. 8, is represented a transverse section 
of one of the stems of a tulip-formed specimen, in 
which the bundle of tubules are shown ; and at fig. 7, 
the superior extremity of the same fossil is given, 
with the numerous terminations of the tubuli. These 
may be also generally discovered on the sides of the 

• From tbe account given by Miss Benett to the Geological Society, re- 
specting these fossils, it appears, that they are found in the Valley or Com- 
. mon of Warminster, in the reddish yellow sand, at a depth seldom exceeding 
two feet, on the sides of the hills. At Whitburn near Clay thill, in the same 
neighbonrhood, the green sand comes to the surface, and these fossils are 
found hi it. At Boreham, on the east side of Warminster, the grey sand is 
uppermost, and there, but most rarely, are found fossils of the same kind. 
*<TlieBe fossils,** it is observed by Miss Benett, ^'appear to belong to the top 
of the sand formation, without regard to th^ sort of sand. The yellow sand 
appears to be the grand depot of them: in the green sand, large specimens 
predominate; but those of the grey sand are in a higher state of preser- 
vation.** These fossils were discovered by Mr. George Warren of War- 
minster, to whom Miss Benett states herself to be indebted for them. 
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depression or cavity which sometimes exists in the 
superior termination. 

The existence of these animials appears to have been 
confined to that sea from whose waters the green sand 
formation was deposited^ no traces of their remains 
being mentioned as found in ibe strata of any of the 
preceding or subsequent formations. 

Animalisation has, in this genus/ proceeded a degree 
beyond that in which it exists in sponge; since, 
added to the spongeous texture, is the bundle of tubes 
which had been here considered as yielding its generic 
distinction. 

In the fossils next to be examined, a different and 
more distinct kind of organisation is discoverable : tubes 
here exist also in considerable number, and are con- 
nected by traiosverse intercurrent tubules. The or- 
ganisation existing in this animal seems to authorise 
its being placed in a distinct genus ; and it is presumed 
that the designation which is here assumed for it will 
not be disapproved. 

Mantellia. — An animal with a. fusiform or ramose, 
root-like pedicle, a stem and body farmed of tubuli, 
anastomosing in a basket4ike texture, with openings 
on the internal surface. 

The most common species of this genus is the fossil 
which has be^ described by Mr. Mantell, as a species 
of Alcyonium^. But whilst removing this fossil from 
the genus under which Mr. Mantell had placed it, it 
must be observed, in justice to this gaitleman, that it 
had been stated by the present writer, that '^ although I 
shall in general speak of these bodies as alcyonia, I 
am aware that, when their histories have been eluci- 
dated by the inspection of more illustrative specimens, 
several of them may claim other designationsf." In 

* Description of a fossil AlGyoniam from the chalk strata, near .Leweff* 
Transactions of the Linnaean Society, Vol. XI, 1815, Part 2, page 401. 
t Organic Remains of a former World, Vol. II, page ^^^^^^ by GoOqIc 
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conLfomity triih this opmioii> Mr, Mantdl cbose to 
speak of fhis body as an alcyoniwn; his jodgmeBt^ at 
llie same time^ directing liim to do it with due resenre; 
he also *' wishing it to be allowed only a tempotary ad* 
mission into this situatioa, till ftatore discorenes shall 
point oat more precisely its sitaation in the scale of 
animated nature/' 

Tbe specimen PL I, fig. 9^ redaced from YoL II, 
PL XI> fig. If of Organic Remauis, belongs to a Speciei? 
of tfiis genns, and appears to have been part of astern* 
In ttds species, it will be observed, thai the trans^ 
verse anastomosing vessels are but few, and smaller 
fiian fliose which proceed in a perpendicolar direction. 
Inflie specimenP/. I^^.KT, reduced fromP/. ^I,fig.9, 
of Organic Remains, the characteristics of the gemis 
are more decidedly shown, the intervening vessels are 
mnch more numerous, and approach nearly intiiickaess 
to fliose which they ccnmect. In other spedmens de* 
picted in flie work just referred to, the characters of 
otheir species may be perceived ; thus in Organic Hem*, 
Vol. II, PL Xlt fig. 3, the anastomosing is formed 
by (he oblique alrangement of the tnbnli} and in fig. 7 
of the same plate the same effect is produced by the very 
frequent ramifications and inoscntatjons of the vessels. 
It IS indeed extremely probable, from the appearance of 
Bumeroos imperfect specimens^ ttiat tfae indtsstrious 
ooUBctor will be enabled to place many more species 
nnder tbisgeBiis. 

Tks remauos of this genus are almost aB coijftnedio 
tie chalk; but id one or twv specimens, aprpearMces (ire 
observable whkk lead to the supposition that tfioy m^ 
hftve been deposited in some part also of Oe (^taft marl. 

uileyoiRies..-«Thece are very few ai^iMls to wMeb wtg 
can have access id tbesv liviaf^ state> whose nature atad 
structure are so little understood as the Alcyonium; 
afid hence have arisen considerable difficulties when 
examimDgr them in their fossil state. The definition and 
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deranq^tioM of M, iMaocurou^ wiUi the ohflerrsrtiQiis 
wfaicli be hM made on fheir straotiue^ are so likely to 
yield useful i]^[»7matioik in the examinatloii of their 
fossil remains^ that I feel no hesitation in introAicing 
them* 

^^Alcyonium. —A polymorphous polype beaming animal, 
fanned of a iesliy animated mass, aonuotniiis inert, 
sometimes sen^ble, and fiBed wifli retractile polypi 
which e:9:pand on its snr&ce. In the dry state fliis 
mass appears composed of fibres reticulated and in- 
t^l^^cei) at the eenUe, radiating; to the circumferenee, 
and covered with a fiarm ceUnlflar, eonae^eoua or creta- 
ceous covering*." 

The number of tentacula are said to vary in different 
species,, but M< Lamburoux only examined Ae polypes 
qS Akjfomm^ l^batumji and foujid them, not to agree 
W1& those attrtbntod bjp Dt. Solander and Pi. Spix to 
this species. 

In the folfowing^ catalogue, as in ttat of j^ sponges, 
the V9iQst obvious characters, and those which are most 
Mk^ to be detected m t2te fossil, we paxticula^sed. 

1. Alcyofdum (trhorman, — WrSk papil%Qcy pores dis- 

nqsed in^lateral and teoninal tuberosities. — Gmelm, 

p. aSlQ^VL. 1. 
9^ A. palnuitum^ — With a simple sfenu subramous, and 

papiltous at the extremity . — McersiHi, Tab^'Xy, n. 

74^75. 

3. A. tobatum. — Witti a gre3r, tuberous crurt;, tobated; 

with numerous impressed pore^ — 

9. A. exo$. Spioz, An, du Mua.Tmu XIU» T<6. XXXTII^ fy.. 8 to 14. 

4. A. vukQnim.-^Bj^ sofif^ andi eBematinf ; entiralf 

eo^eped with poinlst er siara witk eight reqcs^ 

5. A. cjfdomum.-— An av^ or elliptical mass;^ can vex 

abo^e, concave bematiiv Hv^pv^arly gsooved and 
notched; cells discoverable if llwsfcutiis notiBgared. 
6% A. imass^.-^In^giaiurlj shaped. 

• HistoiredcsPolypiers Coralligenes flexibles, &c. par J. V».K* Lamou- 
roux, A. Caen, 1&16, p, Sir. ^.^^^^^^^ ^^ GoOglc 
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7. A^cidaris. — Fixed, globose^ and hard ; excavated by 

tortuous sinuses; tenninal depression large; fre- 
quent^ smaU, substellated openings.— J>09iaf. Adr. 
p. 56, Tab. IX. 

8. A. vesparium. — Fixed, erect, large, ovato-oblong ; 

apex, obtuse; internally cavernous; many minute 
openings. 

9. A. incrustans. — Lobated; spongio-fibrous within; 

numerous small substellated pores. 
.10. A. serpens. — Fleshy, tape-like; tortuously creeping ; 
with wart-like prominences with subradiated open- 
ings. 

11. A.trigonum. — Camotis, cellular, subtrigonal, cover- 

ed all over with small openings. 

12. A.foratum. — Oblong, smoothish ; surface subreti- 
culated; foramina rather lai^e and scattered." 
Spongia ? 

13. A. cribrarium. — Coriaceous, widely incrusting. 

14. A* phalloides.—Fedicle short and thick, supporting 
' wide tortuous lobated branches, heaped in a dense 

mass, with small scattered oscula. 

15. A. pyramidale. — Cylindrico-conical ; red and fleshy 
witmn. 

16. A. pulmanaria. — Pulpous, olive-coloured and livid ; 

compressedly lobated; covered with very small 
stellated oscula.-jE/ffsCoraH. p.97,n.l,ra6.XVII, 
b, B, C, D. 

17. A. lyncurium (Orange du mer). — Globose, fibrous, 
yellow, warted. — Plane. Conch. Min. 2, p. 44, 
app. 2, p. 114, n. 3 ; MarsiL p. 82, Tab. XIV, n. 72, 

18.' A. alburnum. — ^White, very branched, thin, sub^ 
divided, with tubular-terminal pores. 

19. A.plicatum. — Wide, rounded, lamelliform, with 
thick lamellae windingly plaited, subcristated, with 
ininute scattered foramina. 

20. A. sinuosum. — Lamellated; erect, thick lamina, tor- 
tuously winding like the folds of the brain, with nu- 
merous marginal openings. Spongia ? 

21. A. manusdiaboli. — Polymorphous, perforated, with 
obtuse protuberances. 

22. A. diffusum. — Very ramose, diffused and ill-formed. 

23. A. sceptrum.-^Juoug, cylindrical, obsoletely cla- 
yated. - . 
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24. A. €9U|^i?rtim.«— Long branches^ rather flat and bent 
like a sabre. 

25. A.junceum. — Very long, roundish, but compressed, 

soft branches. 

26. A. qttercinum. — Frondose, with flat, winding, lo- 

bate processes. 

27. A. a^estinum. — Stem reddish, nearly cylindrical, 
beset with oblong pores, set in quincunx order. 

2&. A. cranium. — ^White, tuberous, set with^eto. 

29. A. papillosum. — Sessile, incrusting, and variously 

lobated and papillated with spinous tubercles and 

echinulated interstices. 
20» A. tuberosum. — Tuberous, yellowish: tops often 

subdivided ; set with tubular pores. 

31. A. Jicus. — Fig or pear-formed; tuberous, rather 
ovate ; pulpy and livid.— Jlifor*. p. 87, Tab. XVI, 
n. 79. 

M. Lamouroux observes that there is reason for be- 
lieving that there exists in the Mediterranean two 
bodies of the same figure : the one belonging to 
sponge, the other to alcyonium. Splander considers 
that figured by Ellis to be sponge. 

32. A. cylindricum. — ^White and round. 

Lamarck considers this as only being a detached por- 
tion of a ramose alcyonium. 

33. A. radicatum. — Substance homogeneous, like cork ; . 
with very small scattered pores ; base divided by 
many clefts. No bark discoverable. 

34. A gelatinosum. — Cylindrical or compressed, pel- 
lucid and watery within, irregularly compressed 
and branching.— Ptowc, ed. 2, p. 115, c. 1^, Tab. 
X, A ; Mllis, Cor. p. 102, n. 5, Tab. XXXII, fig. 
dD. 

In Parkinson's Herbal, he considers it as a 
. sponge : others have thought it an ulva or sucus. 

35. A. pappillosum. — Encrusting, covered with large 
convex papillae. — Mars. p. 86, Tab. ^V, Jig. 76-78. 

36. A. disfomum. — Encrusting, with red scattered pa- 
pillae, each with two openings. 

37. A. gorgonoides. — ^Ash-coloured, flesh mixed with 
sand ; radiated wart-like cells. — iSolander and Ellis, 
p. 181, n. 8, Tab. IX, Jig. 1, 2. 

38. A. comiculatum. — Four stellated pores surrounding 

a central papilla, with four er^ct terminal crescents, j 
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39. 4. ^dl0tm^.^TieTmmAii^^mB distii^iittbad by two 

stellated cells, 

40. A^fiuvmtile, — Encrusttog, polymarphoiui; set with 
pentagonal tabular pores. 

The following compose the secoud section of the 
Akyoma of Lamarckj who distingoislies tha» from 
the fonaer b; the opemngs of tte cellules^ not appear- 
ing on the dry specimen. M. Lamouroux considers 
them as doubtful, and perhaps as intermediate be- 
tween the Atcyoiiia and the Sponges. 

41* A compacttim. — Tuberous, globoso-pulyinate; sur-^ 
face smooth. 

42. A. medutlare. — Lamarck assumes for iMs species 
the synoDymous alcyonium of ElUs, Cor* Tab. 
XVI, fig. D, d, D 1. 

43. A. iestftdifMrium. — Elliptical ; rattier flattened con- 
vex, spread, slightly reticulated, with many dorsal 
ridges, with slightly interrupted cristas. 

44. A. orbiculatmn. — Compressed^ rounded, thick; sur- 
face rough and very porous, unequal sized pores. 

45. A.radiatum. — Circular; upper surface concave, 

smooth, folds radiating to the margin; with about 
six conoidal tubercles; lower rarface convex,, 
radiated with fibrous costce. 
4fi. A. cuspkHJerum. — Sessile,^erect, boHow; sHt up- 
wards in many long, straight^ sword-j^aped lobes, 
wifli a surfece very slightly porous. 

47. A. attmulosum. — ^Hemispherical, gelatinous, semi- 
peUucid; raggedly grooved uncfemeath; surfiice 
granulated and wool-like. 

48. A. putridosum. — Ventricoso-globose, somewhat 
pear-shaped; thin at tiie edges and slightly reticu- 
lated ; surface set with tubular openiirgs. 

49. A.purpureumn — Of an intense purple; flattiiA, car- 
no-s^ongeous^ surface smooth. 

5fr. A. b&leius. — Substipitated, cfetvated ; intemany, ra- 
mose fibres latticed with dilated lamellae; si^lace 
mcrusted, porous and tuberculatet}. 

51. A» 6<>feff^%rrfie.— -Sessile, simple, rounded ; flat on 
one side, convex on the ottier ; with small tubei?cle- 
fbnned risings sprinkled with smaH cells. 
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Although diiBciilties may attend the attempt to ar- 
f^^ge, by these characters^ substances so vaguely formed 
as the alcyonia, especially those which exist in a fossil 
state ; yet it will be found that the abore table wiil 
afford considerable advantage to the student of fossils. 
Re will by a comparison with the characters of the 
species as th^e given, and by attention to the following 
observations, gain a nearer approximation to the true 
character of the substance under examination, and will 
be frequently enabled to give to it a name and place. 

Difficulties must frequently arise whilst endeavouring 
to make the required distinctions in fossils of this kind, 
arising from the inability which is frequently found 
of ascertaining, in fossil specimens, the nature of its 
texture; it sometimes happening that no assistance can 
be yielded either by the form of the fossil or by the ap- 
pearance of its surface. The ambiguity arising from th6 
form depends on the fossils of this genus being some- 
times found tmder the same specific forms which belong 
also to Spongites, Syphonites, and Mantellites : this i^ 
particularly the case with the cyathiform and fructiform 
species, which may be found in all these genera. 

There are therefore four distinct genera under which 
fossils bearing the same general forms may be placed; 
and the characteristic marks of each genus tirill, in ge- 
neral, be found sufficiently evident on their surfaces to 
mark Ac situations, which^ in classification, each ot 
them should hold. 

If a cellular texture, such as would be formed by the 
irregular decussation .of membranous substance, can 
alone be traced, without any appearance of tubuli, the 
place of the fossil would appear to l>e under the genus 
sponge; but if, in addition to the spongeous texture, 
straight or regularly divaricating simple tubuli should 
appear^ its place would be under syphonia. If, wbe- 
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Aer spongeous texture appear or not^ simple tubes 
are discovered connected laterally either by anastomos- 
ing or intercurrent tubules^ the fossil may be consi- 
dered as belonging to Mantellia ; but should the more 
compact part of the fossil, or its porous surface, dis- 
play the evident labours of polypes, no doubt should be 
entertained of placing it among the species of J ley onium. 
This may be instanced, as has been just mentioned, in 
those fossils which bear the forms of fruit: in sponge, is 
Sp.Jiciformis; in syphonia, a correspondent form fre- 
quently occurs; in Mantellia, the fossil . figured. Or- 
ganic RemainSy Vol. II, PL XI, Jig, 3, may be in- 
stanced ; and in Alcyonium, is both A. jicus and A, cy- 
donium, • 

Although M. Lamouroux has not thought proper to 
reject from the preceding table several bodies which 
have been considered as Alcyonia, he is himself of opi- 
nion, that the number should be much diminished: con- 
sidering those only as Alcyonia which are evidently 
the production, and have been the habitation of polypes. 
He accounts for Lamarck having intermingled and 
confounded these animals, by his having too frequently 
judged of them from the dry specimens; but is of 
opinion that they may be readily distinguished either in 
their living or dead state. « 

In the recent alcyonia, the polypes or their cells 
may be always seen on taking them out of the sea ; but 
nothing similar is discoverable in sponges. In the alcy* 
onia not only is that pulsatory motion observable which 
is attributed to sponge, but, in those alcyons which are 
ramified, the branches are sometimes seen to be curved 
and afterwards straightened again. This is particularly, 
observable in A. lobatum. The difference between the 
two animals is also apparent on the examination of 
the dried specimens. On a section, cither transverse 
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or Tcrtical^ '>^ipg made of dried sponge, no difference 
of substance is discoverable ; from the centre to the 
circumference is the same organisation; but on ' making 
a section in any direction through the centre of the 
dried alcyonium^ a structure more or less fibrous^ 
and a substance more or less grooved, will be seea 
passing from the centre to the circumference, and on' 
the surface will be found a distinct skin or b£u:k-like 
covering, with numerous foramina, some of which are 
hardly perceptible. These foramina appear to be the 
openings of the radiating fibres, or tubes rather, and in 
some species are very evident. 

To endeavour to trace the fossil remains of Alcyonia 
to the strata in which they wel*e originally infixed, has 
hitherto been accompanied with but little success: this 
has been partly owing to the incorrect accounts which 
have been given, respecting these and similar sub- 
stances by the earlier writers on fossils : and partly to 
the difficulty of discovering these fossils when imbedded 
in stone, in the more obvious characters of which 
they are likely to participate, and thereby become more 
difficult of detection. 

The fructiform figures which the spongeoid fossils 
so frequently possess, had obtained for them, to a late 
period, the nayies of those fruits which it was thought 
they mQst nearly resembled ; and even when, in a former 
work, the present writer removed these substances 
from the vegetable kingdom, he was still unable to 
)itscover in them such characters, as would allow him to 
decide >yhich specimen should be considered as sponge 
and which as an alcyonium. It is a remarkable cir- 
cumstance, and not easy of explanation, that, after nu- 
iQero^is e^-ger examinations with powerful glasses, he 
ha§ jiev^r seen, to his knowledge, the characteristic 
rajdieUtjp|; pjc decugsating fibres of the internal part of 
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die Alcyonium. In the fossils represented. Organic 
tlemains. Vol. II, PL XI, fig. 4 and 8, where the ap- 
^arance of a cortical substance led to the belief that 
these substances are of alcyonic structure, and although 
(he specimen, fig» 4, in particular, possesses such i| 
degree of transparency as allows the discovery of or- 
ganic structure, in that part which is connected with its 
icortical covering, no appearance of fibres can be di^- 
povered. 

But the establishment of the genus SipJioniUy it is 
hoped, will considerably assist in the required arrange- 
ment of this class of fossils; the obvious tubular struc- 
ture in the fossils of this genus will readily enable thc^ 
student to effect their separation from those of Spongiii, 
and Alcyonium : and in consequence of this abstraction, 
it will in future be only required to determine to wtpch 
of these two genera the remaining ambiguous fossils of 
this class are to be attached; or failing in this, to en- 
deavour to detect in them the characters of some un- 
described genus. 

With respect to the ascertaining of the stratum or 
even the formation tq which the alcyonic fossils be- 
long, little more than negative information can be 
given, i( does not appear that they exist among the 
Syphonia in the green sand ; none having been spoken 
of as existing in the rich mines of Wanninster,' in the 
Portland freestone, or in the Black-down hills of De- 
vonshire. 

Some fossils, which have been considered as belong- 
ing to this genus, have possessed appearances which 
have led tothe suspicion that they had been imbedded 
in some of the strata of Oolitic formation ; but no po- 
sitive evidence has been adduced of their having been 
found in such situations ; nor do any statements appear 
to have been made of their remains having been detected^ 
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in any of th6 subjacent formations of lyas, mountain 
limestone, &c. 

It is from the examination of the matrix of some 
fossils apparently of this genus that the conjecture is 
offered that the chalk marie is the stratum to whiclh 
the alcyonia more peculiarly belong. 

Teflrnt, A taberoas, snbglobose polypifer, fibrous within; the fibres 
rather fascicolated ; divaricating or radiating from the centre to die peri- 
phery, and gloed together by a small portion of pnlpy matter; cells in a 
oortieal cmst disposed to fall of. 

The characteristic difference of this genus, and by which it is proposed 
to separate it from Alcyoiitum, is' the divei^ging, radiating, internal fibres, 
being collected in iasdcnlae. 

From the description of this genus and of some of its 
species, there does not appear to be any reason for sup- 
posing that it may not be as susceptible of those 
changes on which petrifaction depends, as some of Ihe 
species of Alcyonia are known to be. Fossils indeed^ 
resembling in form Tethya lyncurium, (Oranjge du Mer) 
figured by Marsilli, Donati, and Esper, are not infrei> 
quent among the assumed fossil remains of Alcyonia. 

GeodU. A free^ camose, tuberiform polypifer, hollow and empty, ao^ 
firm and hard when dry; the outer sarface being all over porous; and[ 
has on the side a separate circular area, pierced with larger pores. 

This animal is perhaps described only by Lamarck^ 
who has seen but one specimen of it, which he pur- 
chased at the sale of the cabinet of M. Turgot, Gq- 
yer^Qr of Guiana: nothing has been stated respecting 
its existence in a fossil state. 

Palytkoa. — M, Lamouroux lias very properly formecl 
f^ genus for the reception of two animals which Solander 
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had. placed. aiQOQg the AIcyoDii;ms> but wMch differ, 
from that genus in manifesting more compleixity of or- 
ganisation ; the cavities, which are distinct, are divided 
by longitudinal lamellae, being each appropriated to a 
single polype. 

Palythofu — A polypifer^ 6at, covered with numerous, cylindrical, united 
mammillae, of more than, a centimetre in height, with isolated cavities or 
cellules, almost longitudinally chambered, and each containing a single 
polype. — Lam, 

Sp, 1. P. mammillosa. — The polypiferous cellules with a ttellatcd. 

oypeniug — Sel and EUU, p. 179, n. 5, Tab. I, fig.At 6. 
Sp. %^ P, oceliata. — Rugous mamaiills? ; opening stellated and radl'' 

atcd.— So/, and EllU, p. 180, n. 6, Tab. I, fg. 6, 

A sketch of this species in its recent state, from Ellis, is given Plate I, 
M' 14. 

(tee specboen has been se^n by the writer which he 
cmisidered as the fossil remains of the second species ; 
a possessed the general external characters, and also 
bad ihe peculiar ochraceous appearance which is attii^ 
bated to> it by Solander. 

- Advancing on the scale of organisation, we arrive at 
that division < of Zoophytes in which our admiration 
is excited by the minuteness and elegance of forms, 
observable in their receptacles ; the habitations of the 
animals appearing like minute plants of beautiful forms, 
whilst the animals who formed and inhabit these dwell- 
ings require the aid of the microscope to examine into 
their nature, and oftentimes even to discover their ex- 
istence.' These little architects are divided into those 
which form their dpinicU^§ of a soft and yi^l(}ipg sub-, 
stance, and those which have the property of secreting 
and depositing for this purpose a substance rapidly in- 
durating and acquiring a., hardness almQst appr^paphjipg 
tb that of sioue: the latter ajpne require attentiqn here* 
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PaLmVCB»/<M9M4 Wet N H mori b , 
JFIii4ira*-*-ArabiDemUvaQoiiBy AeavWe^tepideicnA pol^pifer, tnnAexMt^ 
or expanded in a tbia cnut, formed by •pmeiowi raws of celb, ^Ktpoaed m 
if woven together, on ono^ or on the^ two opfiOBite wrftces. The celfe so»- 
sile, contignoas, adherent, short and oblique; the terminating mootl^Rrther 
gaj^, and in some dentated or ciJiatod. 

The following are gixeii by tiuoarek aafiMsiliiiQeiM^batef wiich the 
geuera appear to bo doubtfiU*;. 

1. Fl, i&iselaia. — IncrostiBg, with 8ept» rounded forward; cells depressed 
upwards; tho mouth small and nearly round.— Z>e«9naref« and Le 
Suiur, Bun. i€9 Se, 1814, p. 5S, Ph 11, fig. % 
Found on the fossil bodies, such as fechinites, belemnites, &c. of the envi- 
rons of Paris. 

3. FL reticulaia. — Fomied of moderately thick &ond» with celli on both 
sides; the cells long oval; the septae rather prominent ; and the mouth 
lather tBamnum.r^DumanU and Le Sueur ^ Bmlk dea Se. 1914, p. 53, 
PI Ihfig. 4, 
Pound in the sands of the environs of Valogne, with the baculites, 
belemoites, &e. 

3. F/.fiMdnaa.-«Incrusting andradiatod, with cells formed hi aqwces or 

parallelograms.— Desmore^A and I^ Sueur ^ Bull, des <Se. 1814, p. 53^ 
PLII,/gp.ia. 
Qi^k the cast oC a IbssU bivalve* 

4. Ft, crasaa. — Incrusting ; tliick; with septae, promuient» but depressed 

upwards; tfaeceHs sliert; a large crescent-ibrmed mouth. — De&marets 

undl^SueurtBulUde$Se.XU4tP.5»,PhU^fi9'^' 
On a fossil oyster of Grignbn. 

5. Jlr tfMlaectt.— iBcmsting; thick; with ovateiy oblong cells. — D^wuirets 

and iW SM««r, JSafi. tf«» 5i, 18J 4, pw 5^ No. 6y Pt 11,^ 3; 
On a fossil murex in the environs of Plaisance.. 

6. Pk mMeularw, — fhcrnsting; with rather depressed ovate cells, widest 

behind; the mootk small and fiaecd iu^nt^g^^I>emnaret$ and Le 
Sueur, Bull, dec £^.18U, if^Jk^^PU Uffig^% 
On Aissil echinites of the cliatkt. 

la addition to fhese^ M. LamouToux particalaTiae& 
the following r 

7. fl. hifurcata. Foliaceooa; the fronds dichotomoas« with hifiirctfed 

8<nmiik9, and set with hexagonal celhites on both surfaces. — Desmarets 
ivid. U Sttiwr^ WfdU^dmSc. iftil, p.5^ PI, D, ^. 6» 

8. Fi. muTos^oma.-— Incmsting; thin ; with oval, stilly ceaiex, indistiiBt' 

eefli; the month very smalt and round, and placed in the middle.. 
ZJtonmawtf cfidJUSsncr,. BoB.deuSe.im^f p. 54> Ph, II, J^. 9. 
On the large fossil oysters of Sceaux. 

* Uistoire Naturelle de»^Dimanx sana Vertobcasi par It. la €3iev^ de 
Lamar CK« 

f HfotvK-e des Polyprerff coralfigenes flexibles, vnlgairement nomm^s 
Zoophytes, par J»¥. F. Unwaranx, DJ&S. Cmm, MM, 
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II. €ellepwa,f^k snblapideAns polypifer, internany porou»^ expanded in 
B crust, or raised inflate stiff, lobated or ramose, slightly convoluted fronds, 
bearing cells on their outward saHace. The cells, rather membranoto, 
arceolated, yentiicose, close, rather projecting, and confused ; the mouth 
constricted. 

Desmarets and Le Sueur have, in the Bulletin des Sciences, already 
referred to, ascertained the existence of two fossil species. 
1 . Cell, megastwia, Incmsting ; with very distinct ovate cells, irregularly 
heaped together ; the mouth kirge, P/. II, fig. 5. 

On chalk fossils. 
3. CelU globuhsa, lucrusting; with distinct globulose cells, and a trans- 

. verse ihoutb. 

On chalk fossils. 

The fossil Cellepora are distinguishable from the 
fossil flustrae, by their cells being urceolated and irre- 
gularly placed^ and by the constricted appearance of 
the mouths. 

No species of Tubulipora has been found fossil. They 
might be distinguished by their cells being longish, 
tubular^ and not connected together by any lateral adhe- 
rence ; and by their mouth being round and regular. 

Neither has any species of the genus Discopora been 
described as seen in a fossil state : they might be distin- 
gtiishable by their form^ which is that of a discoidal un* 
dulated plate^ the upper surface covered with numerous 
small> short cells, in quincunx order, the mouth not be- 
ing constricted. They differ from the tubulipores, in the 
cells being more sunk and less free ; aud from the celle- 
pores in having no lobated, convoluted, or ramose ex^ 
pansions. 

£«cAara also has not been found fossil; its species 
would be discovered by their flat, lamelliform, thin ex- 
pansions, ^th cellules in quincuncial order disposed 
on both sides, by which they may be distinguished from 
the millepores and resepores. 

Adeona might be placed in the same genus as Es- 
chara, but for its peculiar stem, which is sub-articulated , 
and covered with a superficial c|iis,t, and its leaf-formed 
expansions, which are covered with cellules. 
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H^epara hm also thin and flat expansions composed 
of bmnctes sometimes firee^ bat most frequently anas- 
tomosmg in web-woik or in fillets. The cells are dis- 
posed only on one side^ which distinguishes it from 
the ade<mas and escharas. It is not incrusting, which 
distinguishes it from the cellepores. 

A fossil species has been found in the enyirons of 
Angers, in small pieces, by M. Menard, which is thus 
described:— iZef. frustulata. In flat pieces,^ in lattice 
work, with pores on one side. 



4lveoiite8,'^k lapideous polypifer, either iucnisting or in a free i 
composed of many concentric tables, involving each other. The tables 
are femed of tabnloas, alveolar, prismatic, idiort, contiguons, and parallel 
oailMks, eoaoeeted ektemaily in a net-woric. — Lam, 

The greater p^t of the substances belonging to this 
genus, Lamarck observes, are yet only known in a 
fossil state ; and of these he particularises the following: 

!• AhJetUtes eaeharoides. — Sobglobose, the surface vrebbed with rfaom- 
boidal cells; the margin of the ceUs hiporoiis. 

Found fossil, in the environs of Dusseldorf. In the cabinet of Chevalier 

de Lamarck. A snbglobuhir irregular mass, as big as a middUng-sized 

apple, formed of numerous layers, ratlier thin, enveloping each other. 

2. Alv. »iib9rkie%buis, — Hemispherical ; the surface perforated with 

oUiqae aabunbricated cells. 

Fossil, from the environs of Dusseldorf, in the cabinet of Chevalier de 
Lamarck. 

These are in masses rather large; they are convex, and almost turbi- 
nated on one side; flattened and even a Kttie concave on the other;, 
being of irregular, hemispherical shapes. The beds are of a moderate 
thickness, the inner ones being the thinnest; the tubes which by 
their union form these layers are very much inclined. 
3« Ah, madreporea^ — Oblong, smooth, snbramose, and reticulated on the 
holiow wBaikee,—GuiUard. Mem, Tom. Ill, PL 56, /. '2, 

Fossil, from the environs of Dax, in the cabinet of Chevalier de Lamarck. 

This lUveolite has the appearance of a long, rolled fossil madrepore, with 
cells, not projecting as in the Madrepora pontes; but the eacami- 
nation of its interior part discovers a considerable difference, and 
shows that the mass is a compound of pentagonal and hexagonal tu- 
bular cellules, placed in layers on each other. 
^ Ah, incnutans, — ^Incrustmg marine bodies, the outer surf^c^0 reticuhited ; 
the cells prismatic, vertical, unequal, and close tog^b^I 

Its crust is composed of a single layer of closely set tubes; the surface 
presents outwutlly a net-work of small, unequal, pentagonal, or hexa- 
gonal meabes. 
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These fossits are perlm^a -nc^t veiy frequent in this 
island: I know but of two ; tae of whiefa appeal^ to 
belong to the last' species, jlZt;. incmstans. The poly- 
gonal septa dividii^ the medbes ^xist in the cavitieis and 
pass into the substance bf a gravel flint, with tiie loca- 
lities of which I am uninformed. A portion is shown, 
PL II, Jig. 1. 

The other is of an hemispherical foiin, and is, com- 
paratively, a very large mass, being more &an fifteen 
inches in diameter. It is composed of concentric tables, 
about half an inch in thickness, involving each other, 
and formed of alveolar, prismatic, parallel and conti-. 
guous cells. It was found in a mass of Portland stone; 
and by exposure to the weather has undergone stich 
separations of its external table, as have shown its right 
to^be considered as of this genus, shid probably as 
Mv. mborbicularis. 

Qcelkuim. — A lapideoos polypifer, expanded in a membranous ibrm; 
variously convolnted and rather infdndiboliibnn ; with an arenaceous sor- 
ftce, porobfl bn both sides; pores cylindrical, in quincunx order, with 
a solid axis In a raised centre. 

'these bodies have the appearance of an eschara, or a retepora ; but are 
distinguished particularly by the solid central axis which is raised to the 
orifice of each pore,'ahd forms there a species of papilla. 

There are but two species, both of which are fossil. 

1. OceUdiriamda, — Intundibuliform, expanded and branching in various 
ways.— iiotiumd Vo^e ou Miint Perdu, p. 128, P/. II, fig, 1, and 
p. 345 iBuileiin Hes Sciences, No. 47^ p. 177. 
' Found in the lime-stone of Mount Perdu in the Pyrenees • . . 
t. 0«e/(iirta iiic^ii<a.---Comcal, involved in flint.— G««^ard. Mem, Vol. 
m,PL XLI; Ramimd, PL II, fig. 2 , Bulletin dea Seieneee^ p. 177. 
Found in Artbis* 

Da/ityloporai^-^k lapi^eous free polypifer, of a cylindrically clavated 
form, with a perforation in the narrower extremity. The sni&ce reticn- . 
latedwith rfaomboidalmeshes, the net-work itself porous. ^ 

It differs from retepora, in being a l6ose, simple polypifer, without lobes, 
ftunilic^tlbns or frohdescence. It possesses an opening essential tpit. 
The net-work is dbuble, interior and exterior, which unite near the4>pemng. 

Dn CyHadrtuea. 
I, Fossil Reteporite.— BMcJbiiniaZ(iePAysiftfe,J«in'l<^6. 
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Fmumimatid Bolt»iium. 

Stony^ aoltd> and iotemally coniMCU with pciibratiiig.oc tulmlmr. ettk 
1194 f|iiiittlie4 with^kuDU^aB. 

OvuHtei/ri'^^ ^pofp ihee, ovifonn, or cylindrical, polypifer; hollqiR^ 
within; the eztNtnutiei generally perforated, and rninnte pores regularly 
diffiued over the uirfiice. 

Known only asa fottil; very small, not exceeding two millimetres in length. 

The openings are-saspected to have proceeded i^om injory.*— Grjgwon. . 
S^, U O. margarUulm. — Oval, with very minute pores.— Grrig^on. 

S. O. ejyi^a^a.—- Cyliiidiical; the extremities troncated.-rr.Gdi^ofi. 

LufiaZtlcs.— -A free, stony, circular polypifer, with one side cQi|vex, the 
otiier concave. 

The convex sidD striated in rays, with interstitial pores ; tiie concave 
ude radiated vritb diverging rug« and gr-ooves. 

% 1. X». rodto^a.— The concave side with radiating striae, the convex with 
pores. 

Fossil.— Grfi^ium. 

S. L. nrfsofafg, Cnpohulbrmed, the convex side latticed wiHi numerous 
pores. 

It resembles in form the cup^of an acorn, or athimtile. 

Fossil, from Fames and Liancourt. 

It Ib also found in tho green sfiod of Wiltshire* 

OrMttes.— A free^ circular, stony polypifer; flattlsfi; porom \>nl^th 
aideS| or at tl^e mi^^n; resembtuigthe nnmmuUtes. 

Set withj mumte pQi;es,^ sometiives scarcely Yii^ble, rQgolsirly diaj^os^^ 
but not in a spiral prder. 

It difiers from LonnKtes in having pores on both sides. 
1« Q. MMKirMielis.-^Witli a poroos margin ; both sides, flat 

Recent, 
t. — compIofM^a.— Thin, fragile, flat and porous pn both sides. 

Fossil.— GnigriMm; Guettard, Mem. Ill, p. 434, tab. XIIl, JIf. 50, 99. 
3. — /ewficiite^a.— Upper suriace convex, the lower flattish. 

Fossil. 
4 — emmth-^r^nffw on one aide, and cpncaje pn the other; surface 
rather rugous. 

Fossil. 

5. — fnacropora.-T>Ri^ther flat, with the centre depressed ; rather large 

pores on each side. 
Fossil. 

6. — pileolu8. — Convex on one side and concave on the other; a groove 

round the marg^i, no pores visible. 
Fossil. 

Dittiek9para.-^\ stony, solid, fixed, ramose and rather compressed poly- 
pifer. The pores unequal and mtu'ginal, placed on the two opposite edges, 
in longitudinal rows, and in the form of sutures ; stelliform ; warMike 
projections are scattered on the surfaoe of the branches. 
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This genus is fonned by Lamarck for the reception 
of what has been considered as a millepore^ walfe- 
pora violacea of Pallas ; but which from its form^ and 
the arrangement of its polypiferons pores, hetliiiiks 
requires to be separated from that genus. 

]. i>M^. vMkm.— KaRMMe, with Aexvoiis aaoending 1irMi«li«s snootily 

Goiiipre8ged.-«-P«Uai. Zoi]^. p. ^58; ElUa tmi fiM. p. 140. 
Not known fossil. ' 

MiUepora, — A stony, intemaliy sotid, polymorpfaouS) ramose or frond«8- 
cent polypifer, pierced by simple, not lamellated pores. 

Tlie pores cylindrical, and perpendicular to the axis or to tbe ezpanaioiia. 
of the polypiferj for the most part small and sometimes not apparent. 

1. With the polypiferons pores apparent. 
In this class are disposed the following speeies of LioBiBas,SolaBder, &c. 
M. SqmaroM, complanata, alcicomisy asperay truncataf tvhu^eray 
ptnna^a, and rubra, 
S. With tbe pores scarcely or not at all apparent.«^Niii2J|Mi«s.^ 
Among these are placed, M, ir/ormiay racemuBy fasdeulaiay kyit&oide$, 
calcarea, and agmicif9rme. 

None of these are represented as having been seen in 
a fossil state, but the separations adopted here and in 
the subsequent genera are too important not to be par- 
ticularised, since by an attention to such distinctions 
fossil substances may be traced back to recent ana- 
logues little suspected. At PL IX, fig. 13, is the repre<* 
sentation of, apparently, a minute frondescent fossil 
millepore, from Chippenham. 

Faoontes, — A stony, simple polypifcr, in various forms, composed of 
parallel, prismatic, fasciculated tubes. The tubes are pentagonal and hex- 
agonal ; regular or irregular ; contiguous and rarely articulated. 

The Favosites resemble the honey-comb in appear- 
ance. Lamarck describes two species, both fossil. 

Sp, 1. F. alveolata, — ^Turbinated, irregular, transversely sulcated on the 
outside; the tubules rather large and subhexagonal ; the inside of the 
partitions striated.— JE^p. 5ufp. II, Tab.W, 

This fossil is particularised as being a turbinated 
mass, as if truncated at the summit, its upper surface 
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sliowiBg Am teimiiMitieiii of imeqvaUaed peategMs and 
hexagons, apifearing like a net-work. The descriptions 
agree with &e fossil from Dudley^ represented Orgmrie 
Rmmus,V0}. n> PL \Il,fiff.3ejid 7, and the fossil; 
Org0.m€ Remains, Vol. II, PL \, fig. 9, is pethaps 
referrible tb this genas. 

9. F. Gothlandica. — With soK^ parallel, ooDtig!ioii«| awlliexAhednl prisms. 
Aman. Aeud, I, Tab. lY, fig, 27. 

This fossil is very interesting. It differs from the other 
species in the prisms being parallel with each other, as is 
observed by Lsunarck, like the prisms of basalt. In 
the jq>ecimen which I possess, the angular tubes are so 
filled with earthy matter as not to allow the discovery 
of the state of the septa. 

Lamarck has thought it necessary to separate Tubi- 
para catenulata, chain coral, from the genus Tubipora, 
and to place it in .a distinct genus, Catenipora, and to 
form a genus, Tubipora^ for the reception of T.nmsica 
only. But, by this arrangement, eight species, placed 
by Gmelin under this genus, besides •the fossil species 
radians and ramulosa*, are removed, and no other 
genus proposed for their reception. 
* But the chief generic character of these animals, as 
derived from their ascertained structure, is, that the 
animal substance contained in each tube so commupi- 
cates with the whole mass by an intercurrent organiza- 
tion, as to render it one connected system ; and, by 
retaining the original arrangement of the perspicaeions 
Linnaeus, wifli a very small change in his definition, 
the genus will be found sufficiently distinct and com* 
prehensive; and the several species, the stractiire of 
which is known, will be characterised by the different 
modes of organization by which this communicatioB is 
effected. 

"» Qjgimc Rmms, V^l. II, p. 13, iPL I, p. 18, P/.III, M* l- 
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% l«.r. flHtfJMb— Fonned by. erect, eytaidricely panlle^ and distiod 
genicnlated tabes, containiog an mternal tubalar organizatioDy con- 
nected by small radiating tuhnli passing tbroogfa the external tubes 
andrthe trans?erse ii^tesy bywiiicb the tiObes are sopiported and onited. 
Recent. 
S. T. raduou, — ^Witb erect parallel tabes, including others, which, by ra- 
diating horiiontally through the external tubes^ connect the whole. — 
Org. Rem. Vol. II, p. 13$ PI l^ fhmtUpiece, 
Fossil. 
5. T. ea^€n«l8^ii.— With erect, oval, parallel tubes, laterally porous, and 
ptaced in vertical laminae, which, by anastomosing, form a cham- 
work.— iliiMm. Ac. Tab. IV ^ fig. ^. It is also represented. Org. 
i2m.P<.ni,^.4, 5, «. 
Fossil. 

4. T. cupUAtris.r—With very short, distant, erect, cylindrical tubes, placed 

iff the connectmg anglest>f flexnous vertical laminas.— JIfilicp. Serpem. 
Anum. A». I, Tab. IV, fig. SO. 
^Fossil. 

5. T.nimiifofti^-Fonned of tubes connected by sub-dichotomons ramifi- 

cations.!— Of)r. i2m. yol; II, p. 18, PI. Ill, fig^ U 
Fossil.. 

6. T.faseicuUtrU.'-^O, Fabr. Fn. GroetO. 4«9. 
Fossil. 

7. T. ramoBO.'^Koelnaer Ad. Petrop. p. 374, Tub. X, fig. 9. 
Recent. 

8. r.piiitt«l«;--PiiliMe2. ZbopA. p. 247, n. 151. 
Reattit. 

9. T.penieilUda.'^O..Fabr. Fn. Groenl. p. 429, n. 430. 
Recent. 

10. T.fiabellari$.—0. Fubr. Fn. Groeni. p. 430^ a. 431. 
Recent. 

tl. T. gMUam.—Modeer. n. Act. SMth. 178©, n. 10, Tab. VIT, fig. 1. 

FoniL 
12. T. ttrue$.—Miode§r. n. Ad. I^oekh. 1788, 4, n. 1. 

Fossil. Org. Rem. Vol. IF, p. 16, Pi. II, flg.l. 

An iat^estiBg fossil is found among the diluvial sub- 
sUftces of ihe FajTingdco gravely which has not hitheirto 
he&k dedicribf d» and which appeaars to belrag to tbi3 



It 18 foimed of tabes about the size of a crow's quiU, 
inosGidating frequently at its base; the cavities of tbe 
tabes are divided by v^ry dosdy-set transverse plutes^ 
pierced with a small^ well-defined central foramei^ 
Farther opportunities of examining the fragments of 
this foml are necessary to allow of determining whether 
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there exists any other commniiicatioii between the tabes 
besides that lesnlting from their early inosculatioiis. 
Until then its specific characters can hardly be xonsi- 
dered as ascertained ; but, should nothing contuudictory 
be disGOTcred, it may be distinguished as T. anofi- 
tamosans. 

This fossU is seldom found in a state which will lead 
to a sui^picion of its nature. The broken tubes^ for 
they are generally in fragments^ have mostly a whitish 
and shelly appearance ; but, on their sunface being ex- 
asuned with the aid of a lens, it is found somewhat 
to resemble that of shagreen skin, and to give the 
notion of its having been covered by the labours of 
some parasitic animalculae : but on examining the sub- 
stance at the fractured ends^ it was found exactly to 
accord with the external surface, being composed of 
small, crumbly, rather oblong, -particles, appearing 
as if held together by an imperfect adherence. The 
substance of the Tubipora mtmca being also examined, 
it was found' to be of the same .construction. 

Lambllatbd PoLTPIF£RS. 

Stony polypifen, with lameHated #taiY; or with indiiiating groofei^ 
farnnbed with lamellae. 

Lamellated Poltpifers, wUh temutud stars. 

Stylina. — A stony polypifer, formed of simple thick masses, echinated 
in the' appfer j^art. Nnmerons eyliodficiil fiiscicalated tubes, containing 
radiating latteHse, with a solid axis : ^the solid stytiform azes^ projecting 
beyond the tubes. 

8t, €dwmLUUa.--'Recenty front the Sonth Seas. ^ 

llie recent species which Lamarck considers as the 
type of this genus, and which is the only one with which 
he is acquainted, was brought from the South Seas by 
I Perron and Le Sueur, and furnishes us with another in- 
stance of the astonishing fact of animals whose remains 
are found in the formations containing the reliques of 
animals of the earliest creation; no traces of which 
have been seen in any of the subsequent formation, but 
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wM^h are now found in a liTinp state in the seas of the 
opposite hemisphere. 

DifiS^ent species of this genus are found in the tran*- 
£dtion limestone ; in one of these^ the fossil is simple, 
of a turbinated or raither of a longish clayated form, 
terminating at its upper end in a round, lamellated star, 
wtfli a projectintg style-like axis in the centre, PL X, 
fig. 4. In another species, a similar structure exists, 
except that instead of the periphery being circular, it 
is angular, aBd generally either pentagonal or hexagonal. 
In a third species, the fossil is of a compound con- 
struction, being fonned by the union of polygonal, 
chiefly hexagonal tubes. This fossU has a highly orna- 
mented surface; a projecting sharp ridge suirounds 
e^ery star; the styloid projectmg axis rises from a 
depression in tiie centre, and from its sides the sur- 
rounding Isffliellse ascend with an undulating sweep 
to the acute surrounding ridge ; the whole giving to 
eacfh star som^ewhat of a floriform appearance. A small 
portion of this fossil is represented PL X. 

Not having the oppottumty of reference to the speci- 
men referred to by Lamarck, the classification of these 
fossils must be indeed considered as conjectural: but it 
must be observed, that they appear to accord with the 
characters of Stylina ; and that there does not appear 
to be any other genus in which they can be placed. 

SarcifmUu—A stony polypiler, fonned in a free, ample, thick nuiss, 
by tubes united together. The tabes nnmerons, cylindrical, parallel, and 
vertical, accmnolated in bundles, by intermediate and transverse septas. 
Radiating lamellae within the tubes. 

It diffiers from hib^cra ia its tubes being lamellated, and, jfrom ttyUna,m 
having no central style. 

1. SatCt paforaiQ, 

This species is only known recent. 

2, Sore, organum. 

This is described as being found recent in the Red Sea. Fossil specimens 
are also fonnd on the coast of the Baltic.— itfodr^ Orgmwm. Am. Ac. 
Tab. IV, Jig, 6. 
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Cary&plttlHii, — A stony fixed polypifer, simple or ramified ; the stem 
and branches rather turbinated, and striated longitudinallyy each being ter- 
minated by a cell, radiated in a stelliform figure. 

These substances are sepatated by Lamarck from the 
Madreporse^ in which they were placed by Idnna&us, 
and retained by Solander. Their distinctive character 
is^ that their polypiferous cells are really terminal ; the 
extremity of the stem^ or of each branch, being ter- 
minated by a single lamellated star. 

Under this genus are placed : — 

I. Those with simple stems, solitary or fascicniated. 
l.Car.Cyathus.Mad. Cyathus, Sol. and ElliSy Tab, XXVIII,/^. 7; 

Orga$iic Renmns, II, PI. IV, fig. 1. 
Fossil. 

2. CalymOaris. Mad. JUn, Esper, Tab. I, fig, 16. 

Fossil. 

3. •>^— truncularU. — ^Aggregated ; with thick cylmders, externally reticu- 
Jated and connected by a bunellated crast, with radiating stars and a 
striated edge. 

Recent, 

4. Cor. fascieulata. Mad.faseicularis.'^lAn. Sol. and ElUsy Tab. XXX. 
Well preserved fossil specimens of this coral are fonnd in the transition 

limestone of Gothland. 
Fossil. 

5. astreata. Mad. musieaUa. — Espet\ I, Tab. XXX, fig. 1. 

6. musicalis. Mad. musicalis.'^Lin, 

Fojssll in the mountain lunestonft,of Ireland. 

II, Those with divided stems or ramified. 

7. ^-T^flexwsa. Mad.^Lin. Sol. and EUis, Tab. XXXII, fig. 1 ; Or- 

ganic Remains, II, PL VI, fig. n. 
Fossil in the nurantain limestone of the neighbourhood of Bristol 

8. — r- eeapitosa. Mad.fiexuo8a.—Sol. and EUis^ Tab. XXXI, fig. 5,6. 

9. ..« anthophyllum. Mad. anthophyllUes.'-Sol. and Ellis, Tab. XXIX. 
10, eornigera. Mad, ramea, var.'-^Esper. I, Tab, X. 

il. ramea. Mad.^Lin, Sol. and EUis, Tab. XXXVIII. 

1«. fastigiatd. Mad,-^Sol. and Ellis, Ta2». XXXIII. 

13 angidosa. Mad.—Esper. I, Tab. VIII. 

14. Mnuosa. Mad. angulosa.-^Sol, and EUis, Tab, XXXIV. 

15. carduus. Mad,— Sol. and EUis^ Tab. XXXV. 

TitrbinoUa. — 4 stony polypifer ', free, simple, turbinated or cuneiformed ; 
• laDgitndinally striated on the outside ; the base pointed, the terminating cell 
stelliformly lamellated and sometimes oblong. 

Tliese bodies are considered^ by Xamarck, as dif- 
fering from Caryophillia in not being fixed or adherent. 
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Lamarck enamerates eight species^ aill of which are 
fossil. 

1. Twr^.pai^ll^a.^'Xkgwne Remam$, II, P/. IV, /r- 6. 
An interesting specimen of this species is formed by a spathose cast 
retaining satisfactory marks of its origin. 

i tnrHnata.'-'Mad. Am. Acwi. I, Tub. IV, j8^. 2, 5> 7, Or^omc 

Rem.l\, P/. IV, i^g'. 3, 10, 11. 

3. — — cyakhotdes^-^Mad, iurhinata. Am. Acud. I, T^. l^»fig- ^i Orgmie 

Remtdm, II, PL IV, Jig, 3. 

4. ^-~- compressa. — Organic Hemains^Uf PI, IV, Jig. 9, 

5. _ aHspa, — Caneiform, snlcated externally vritli longitudinal uudabted 

grooves ; tlie'star oblong, with rongh lameUa on the sido.— Grj^iiaii. 

Q, sulcata. — Cylindrically striated; with longitudinal grooves, the 

interstices transversely striated. — Grignon. 

7. C/aotis.—Clavatedly turbinate, straight, with longitndioal granu- 
lated and snbdentated striae.-^i^^i. and Aix-la-CkofelU. 

8. — — - Caryophyllui, — Roundish, but torbinated, with simple stria) exter- 

nally.— Organic Renmna, PL XUI» Jig.tO. 

CtfcloUieB. — A stony free polypifer, orbicular or elliptical ; convex and 
lamellated in the upper part, with a central groove ; flat beneath, with sank, 
concentric circular liniu ; one lamellated star occupying the upper surface, 
with antife, smooth, and very slight lamelfse. 

1. Cyc/. tittrntsma/ts.— ilfod. porpita; Lin. Am. Ac. I, Tab, IV, Jig. 1, 
a. b. 

S. hemi9ph49rica — Sckeuch. Herb. DUwo. Tab, XIII, ftg, \. 

3. <^»— crts^o^a. — Orbicular; convex and lamellated on tka vpperside, 

with variously crested, sliglitly decns^ating ridges. 
4. ellvptica, — Convex on the upper part; stellated by obsolete ia- 

mellsB ; with an elongated central groove.— Ga^^. Idem. VoL III, 
7>r6.XXr, jl^. ir, 18. 
Fossil. Perpignan. 

Only known as fossils. 

Lamarck observes^ that this last fossil is the largest 
of the known species of this genus, and that its oval 
or elliptical figure is peculiar to it. The fossil here 
described is the same as is figured. Org. Rem. Vol. II, 
PL X, fig. 1, 2, 3, 4, and its nature enquired into, 
p. 113. • 

The superior part of this fossil, possessing the lon- 
gitudinal groove* derives 9 sraooA downy i^pearsAce, 
from innumerabiy fine striae, formed by articulated 
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fibres^ which^ proceeding from the margfe^ of the in- 
ferior surface^ pass round every part of the upper 
surface, and terminate in the sides of the central 
longitudinal groove. The inferior surface is nearly 
flat, and is marked by concentric linear ridges and 
corresponding depressions, intersected by numerous 
lines, radiating from the centre to the circumference. 
The examination of this peculiar organization evinces 
it to be probable that it gave to this animal the power 
of fixing itself, like the remora or sucking-fi^h ; whilst, 
by the opening in its superior part, it alternately 
received and ejected the sea water, the medium of its 
nourishment. 

Supposing the animal laid with its inferior surface, 
on any substance wet with the sea water, the retractioQ 
of the fibres upwards, about the centre of that surface, 
woul4 produce a cavity and a vacuum betw^n that 
surface and the surface of the body on which the ani- 
mal was placed : and there would bo obtained such a 
degree of adhesion, that no removal of it from that 
spot could take plaqe, whilst the vacuum was preserved. 
On the other band, on the contracting of the perpen- 
dicular muscuftir fibres terminating on the edge of the 
inferior surface, the edge would be raised ; air would 
gain access to the vacuum, and the animal be imme- 
diately loos^ed. But whilst fixed by its inferior sur- 
face, the muscular^ fibres of the upper convex surface 
would, by their contraction, draw dovm the whole upper 
surface, and at the same time widen the centaral longi- 
tudinal opening, and necessarily expel the contents of 
the ventricular cavity. The immediate subsequent 
relaxation of these fibres would then occasion the re- 
filling of the cavity ; and thus the alternate filling and 
emptying of the ventricular cavity would be continued. 
The examination of the figure given by Guettard, Me- 
moires. Table XXI, Jig. 17, 18, confirms this opinion. 
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The figure given by Scbeuchzer, Herb. Diluv. Tab. 
XIII, ^jf. I, appears to be a correct representation of 
the second species, C. hemispluBrica. 

Fungia. — A stony, free polypifer, simple, orbicular or oblong ; convex 
and lamcllated in the upper part, with an oblong central groove ; con- 
cave and rough beneath. The star single, lamellated, and subprolife- 
rous, occupies the upper part ; the lamellie are dentated or rough on 
the side. 

The extensive surface which almost every species of this genus pos- 

, sesses, formed by a single star, probably the labour of a single animal, 

shows the propriety of placing it in a distinct genus. 

Sp, I, F, «e»u7un(/^a.— Compressed at the sides, striated outwardly ; the 

edge bowed ; a longitudinal groove, and a short 

pedicle. Fossil. 

2. — compretsa, —Indian Seas, 

3. — cydolites. — Indian Seas, 

4. —pateUaris. -SoL and Ellis, Tab. XXVIII, fig. M 

5. — agariciformis—Sol, and Ellis, Tab. XXVIII, fig. 5, 6. 

6. ^scutaria. . .—Rumph.Amb.VI, Tab. LXXXVlll, fig. i. 



7. — limacina. . . -*JII. pileus, SoL and Ellis, Tab. XV 

8. ^talpa. . . . • Seba,Ul,Tub.Ul,fig.Vl,^ Tab.CXil,Jig 

9. --pilcus. . . . "-Humph. Amb. VI, m LXX XVIII, J^. 3. 



Fossils of this genus have been found at Steeple Aston. 

Favonia. — A stony polypifer, fixed and frondescent ; the lobes flat, 
subfoliaccous, erect or ascending, with stelliferous rugae or grooves, 
on each side. 

The stars lamellated, in rows, sessile, and rather imperfect. 

None of tbe species of this genus havebeenfound fossil. 

Sp, 1, Pav, aguricites. '--Mad. agaricites, — Lin. Sol. 4" Ell. Tab, LXIII. 

2. cristata. . -^Knorr Dehc. Tab. A. X. fig. 1. 

3. lactuca. . —Sol. and Ellis, Tab. XLIV. 

4. boleiiformis,—Mad. Cristata. Ellis and Sol. Tab. XXXT, 

M 3,4. 

5. ■ . divaricata. — Indian Seas. 

6. plicata. . . —Espfir. Supple. I, Tab. IJCVI. 

7. — obtusangla. '^Indian Seas. 

8. ■ frondifera. — South Sea, 

Agaricia. — ^A stony polypifer, fixed, with flat; subfoliaceous expan- 
sions, the upper surfaces only having stelliferous grooves. 

The stars lamellous, sessile,' and in rows, most frequently imperfect 
and hardly distinct. 

The Pavonise and the Agaricias agree in some re- 
spects ; the stars are disposed in grooves or on rugae 
in lines which give the first idea of the Mcandrinaa. 
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But in the PaToniaa/ both surfaces of the foliaceous 
expansion are constantly furnished with stelliferous 
wrinkles or grooves, whilst in the Agariciap only one 
surface is thus furnished ; and although, fro^d the fold- 
ing of the expansions, contradictory appearances may 
be seen, the correctness of this observation will be 
ascertained by minute inspection. 

Sp, 1. Jg. cucuUata. —MatL Sol, and ElliSf Tah,XLU. 

2. — undata, . . -^Mad, SoL cmd Ellis, Tab. XL. 

3. — mnpHata, • - Mad, Sol. and Ellis, Tab, XU, Jig. Q, 

4. — rugosa. . . — South Sea, 

5. — papillosa, • — SoiiM Sea, 

6. — lima. • . • .-^Soulh Sea, 

7. — explanulata, — Mad. pileus, Esper, I, Tab, VI. ~^ 

No fossil specimens have been described. 

Meandrina,-^A stony poljpifer, fixed, in a simp]6 hemisphasrical or 
spheroidal mass. 

On the convex surface are excavated, open, winding, 
ambulacrse, lamellated on each side. The lamellae are 
transverse and parallel, adhering on each side of hillock- 
shaped ridges. 

The lamellae abut upon the hillock-like ridges : and 
the Ambulacra may be compared to tortuous vallies, 
separated by corresponding hills : the lamellated ridges 
occupy the interstices of the tortuous vallies which holds 
the polypes and thus separates them. 

Sp,\. Meand.lahyrinthica, — Mad. labyrinthica, Sol, and Ellis, Tab. 

XLVJ,fig.3,4. 

2. — — • cerebriformis.'^Shaw's Miscel. IV, Tab, CXVIII. The 

American Seas, SebaMus,lll,Tab,CXlI, 
Jig,5,6. 

3. — — dadaka. . . -^Mad. dadalea, Sol. and ElUs, Tab. XLVI, 

Jig.l. 

4. pectinata. , , ^ JUn. SoL and Ellis, Tab. LXVllli Jig, 1. 

5. _-— . areohta. . . .—Sol. and Ellis, Tab. XL VII, Jig. 4, 5. 

6. crispa. , , , ,—Seb, Mus. lU, Ta6. C VIII, -^; 3-5. 

7. gyrosa. , . . — Mad, Sol. and Ellis, Tab. LI, Jig. 2. 

8. phrygia, , . —-Mad. SoL and Ellis, Tab. XlNlll, Jig, 2. 

9. ■ J ihgrana, . , — Mad.Jilograna, Gmelin, 

None of these species are mentioned as having been 
found fossil; they are however found in this state: 
some fine specimens are in the British Museum. Very 
bes^Utiful specimens, impregnated with quartz, are in the 
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coUeetioA presented by Dr. Nagent to the Geological 
Society^ collected by him on the Island of Antigua, 
with several other siliceons remains of Agire^y Mad- 
tepotiBy &c. 

Hydnophona, — A stony polypi fer, fixed and incruscmg other bodies ; 
either fonntng a sabglobose, gibbous, or lobated maaSy or ftpread in 
subfoliaceous lobes; the upper sarface is set with little stars raised 
in pyramids or little mounts. 

The stars project and are conical, or like little hillocks; the central 
axis is solid, simple, or dilated, surrounded by radiating lamellsB ad- 
hering to it. 

In the Hydndphorse, as in the MeandrinaB, the raised 
cones and little hiUocks are the parts which occupy 
the interstices which are left by the poljrpes between 
them; ttie polypes existing in the rallies, where they 
adhere to each other. In the Hydnophorae, the cones, 
aswdlas the little hillocks, are insulated and circum- 
scribed ; whilst the hillocks in the Meandrinae are not 

The necessity of placing these fossils under a distinct 
genus was seen 'by M. Fischer, of Moscow, who dis- 
tinguished it by the name Hydnaphora. Ijamarck also, 
seeing ibe necessity of their separation, formed the 
genus Monticularia for their reception. 

Sp, 1« Hydnoph. JbUum. Recent. 

2. — — lobatum. Recent. 

3. polygonatum. Recent. 

4. ..I ■ ■ I ■ ndcroconos. — Mad. exesa. PalUa Zocph, p. 390. Sol, 4* 
Ell Tab, XLIX, Eydnophora Pallasii, Fisch. 

I I I mtandrinum, * 

^ Quvkru Fossil Rimia FUch. Rech. No. 4, Tab. 1, 




7. .Afofii. Fossil. Mustia FUch. Rech. No. 5, Tab. I, 

8. ■■■ ' — Knorrii. Fossil. 4 Fisch. Rech. No. 6, Guettard in, 

Fl. \JNll,Jig. 2. ^ 

9. ■ M , Guettardi. Fossil. Fisch. Rech. No. 7, Guettard III, 

10. M ■ ■ Bourguetii. Fossil. Fisch. Rech. No. 8, Guettard III, 
P/.XUV,/^.5,7,8. 

The £g«r6s represented, PL III, Jig. 19, 21, 22, 6c 23 ; VIII, Jig. 40 ; 
1X|^. 41 f X,j5g. 46, in Bourguet's Traits, belong to this genus. 

The fossils represented Organic Remains, Vol. II, PI. Vl^Jig. 4> 
PI. XII, /g. 1, 2, 4, 6, 11, 13, are also of this genus^g.^.^^^ byGoOgk 
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BcMnophora.'^A stoo j polyptfer^ fixed, flat, ^Tpanded in a rounded 
membrane, free and bearing the form of a leaf, finely striated on 
both sides. The upper surface is echinnlated with small papillae; is 
besides supplied with rose-formed, convex, tubercles, considerably echi- 
nated, and pierced with one or two boles, eacb CflareriogalaimeUated star. 

The stars are scattered, eircnlar, and covered ; the kimells unequal, 
rather confused, projecting from the bottom and sides, and partly filling 
up the cavity, 
Sj). 1. Echinoph, Rosularia, Becent. Sea of New HollaiML 

Explanaria* — A stony polypifer, fixed, expanded in a free, foliaceovs, 
undulated, or convoluted and sublobated membrane, with one stel- 
liferous surface. 

The star* scattered, sessile, and rather distinct. 

ExplanaruB differs from the following genus, Astrea, 
in its never, like the latter^ heaping into a globular or 
hemispherical mass ; but its expansions, at every age, 
preserving their foliaceoua form, and aUowing their 
under surface to be seen. The stars are only on the 
upper face; and are circumacribed, and notpkutged in 
wrinkles or grooves. 

Sp* 1. Expl, infundibtdum, — Pall. Zemlu p. 333. 

2. mesenterina, . — ModL Cmtrescens. SqL 4^ EU. Ne, 36. 

3, ^^^-^ gemmacea. . , ^-^Mad^Swlmfsa? Sol.^ElL^.t^. 

4. oipera —iWa<i.fl^p<ra.5oi:4'JSfiL2Vi. XXXIX. 

6. ringem. . . ; . -^Americm. Seas. 

a. — p^ cristata. . . . , — JMoi, Afi^rataf Sol. 4- Ell. No. 30. 

Attrea.^A stony polypifer, fixed, conglomerated, incrusting other 
bodies or formed in a subglobose but rarely tobated mass. 

The upper surface set with sessile,, lamellated, round or subangular 
stars. 

The stars in this genus are circumscribed. The substance is never 
raised in extended expansions, or developed in leaves, a» in the Expla- 
narke, or ramrfied like the Madrepores. 

The stars are in some serrated from each other by interstices,, and 
in others, though civcumscribed, they are contiguous. 

Stars separate, even from their b^e. 

Sp. 1. Attr. radiata. . . . — MgmU radiate, SqL ^EiL r«WtLVII,J%r. 8. 

2. argut. .... — Jkfarf. Cavernofa, E^ Suppi. i, X«*. 

XXXVII, (the great Astroites) 
^' — — annularu. . . -^Mad. annularis, Sol. 4- Ell. Tab. UII. 
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4. Astr. rotuloaa. . , . —Mad rotulosa,Sol Sf EllTah, LV,jlfg* 1-3. 

5. ananas. . . • —Mad. ananas^ Sol. ^ EIL Tab. WNUy jig, Q, 

6. detrita. . i . »—Mad.detrUa,E$per.SuppLlf Tab.XLVI. 

7. — porcata. , • . —Mad.porcata, E^fer, Suppl,J,Tab. LXXL 

8. — punctifera. . — Mad Indian Seat. 
9« fm^rioptkahnia. — Mad. Indian Seas. 

10. micropthalmia. — ^ea of New Holland. 

11. — pfeiac/es. . . . — Mail.p/ciflde»,5o/.4-i://.7aA.Lin,/g.7,8. 

13. Stellulata. . —Mad. stellulataf Sol. 4r £/A 7a6. LIII,J^. 

3,4. 

13. -««. dbUqua. . . , — Sea of Guiana, 

14. — palvfera. . . , •^^outh Sea, 
15^ __ puHinaria. . — S'otiM 5cfl. 

Contiguous Stars. 

16. Astr. dipsacea. . . . —Mad.favosoy Sol, 4- Ell, Tab. L,fg. 1. 

17. '^"'^ favosa —Mad. favosa^ Esper. Suppl, I, TaJ.XLV, 

18. detiftcttlo^a. Mad, denHculatay Sol. ^ £/{. Tab. XLIX, 

19, versipwra. - - - -^Indian Sea, 

• iO. d^orm». - - - - — Indian Sea ? 

21- reticularis - - - — Mad./avosa. Am. ac. Tab, rV,^g.l6. Fre- 

qiiently found fossil. 

M. — abdiia. — ilfad. abdita. Esper. Supp. Tab.XLV,Jig. 2. 

23. retifonms, - - - — Resembles in its network. Mad. retepora,SoL 

4r £//. Tab. LIV, J^p. 3-5, which, however, 
^ is a true species of Pontes, 

ft-k, heRopora, - South Sea. . 

25. ciispata. - - - - — JiMfian Sea, 

26. dt^««w — South Sea, 

27. — eatycuUwis, - - — Sea t^fNew Holland, 

28. — — intersepta. - • - — Sou^A Sea. 

29. eifiarao^o. - - - —Fossil ; Gri%fiofi. 

Glomerated; the rarface reticalaied ; the 
stars sabpentagonal, hollow, contigtious; 
very few lamellse separate from the axis. 

30. —^ siderea. - - Mad. mderea. Sol. 4> Ell. Tab. XLlX^ftg. 2. 

31. — *- galaxea. - - - — Mad.gaUueea, SoL if ElL Tab, XLYII,^.?. 
The corals of this genus will be frequently found in former writers, 

under the name Astroites. 

At P/. TX, fig, 11, is represented the section of an 
Astrea in calcedony, from Antigua, by Dr. Nugent. 

Porites.'^A stony polyp^fer, fixed; ramified; or lobated and obtuse; 
the outer surface stellated all over. 

.The stars are regular, nearly conUguous, superficial or excavated ; uo 
margin, or an imperfect one; the lamells filamentous, interrupted 
or cuspidated. 
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Porites rmembles bfAh Aaftea and M adrepora m 
iNHiie respeets; hut tbeir stars differ materially. Tbey 
are not at all or but partiaHy circvmscribed ; their la- 
flienas are bnt filaments^ like the points of pins, and are 
either tubercnlated or cuspidated. The edge of each 
star is dentated or ecfainated, so as to be vconfonnded 
wifli the mterstices tvhich are often echinated in the 
same manner. 

Sp, 1. p9r. reticulata. . -STad, retepora, Sol. ^ EU. Tab, LlVj/g'.S.S. 
2. — ^cvm^^omerola —Abtgue de$enpti9ney Sol, % EU. Ta6. XUy/g. 4. 



3. 




'^American Ocean. 


4. 


•■^■"» tiTctutcea. 


^^Mad.arenofdf Gmelin. 


6. 




. ^Mad. pontes. Soi. ^ Ell. Tab. XLVII, fg. I 


6. 


scabra. - - • 


• -'Mad, Sgitata.S^l ^ Ell. No. 74. 


7. 


"thngaia. 




8. 


m-^-^furcakB. 




9. 




'"^euthSea, 


10. 




- -South Sea. 


11. 




« —Indian Sea. 


12. 




'^Mad. spanghntf Sol. ^ Ell, No. 49, 


13. 






14. 
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rosacea. - - 


- -^var. Mad.foSotcer Sol ^ EH. Tab. Ul. 


16. 




- --Knorr. delic. Tab. A. I, Jig. 4. 



PociUapara»'^A stony polypifer, plant-formed, ramose or k>bated ; tlie 
•nrface scl wkh deep cellules^ as if scooped out, with porous interstices. 

The cells few^ distioctt hollowed into pits^ the edges rareljr proroinenl; 
obsoletely stellated ; the lamellae very narrow, sometimes none* 

The pocillii«rfa shape of the celi-s and the margins hawing little or 
no projection, separate this genus from Madropom; and the depth 
and fewness of the lamellae from porites. 
%1. PwiiiL actUa. ^Mad.dmmmw^S9L4EU.N0.73, 

2. ■ damicomis - — Mad,damicorttis.Pall.Zoffph.p.034tfFar» A3' 

3. > verrucosa, - <^HTad. verrucosa, Sol, ^ Ell, No. 7^. 

4. ■■■ hrevicomit. - -Indian Ocettn, 
y .^.^..^ fpnettsnta. - ^S9¥th Sea, 

6. _ stigmataria. — Mad. muricala ? Esp. Suppl, 1, Tab» LIV, A, 

A- ». 

7. — casrnka, - - —Mad, c<Brulea,SoL^ Sll,Tab,'SH.Jlg^ 4. 

Madrepora, — A stony polypifer, fixed, «ttbdeodroidal| rawiied ; like 
surface furnished on every part with projecting, muricated cells; 
the interstices porous. 

The cells scattered, distinot, cylia^riealy tubular, and prominent; 
hardly any stellte; the laradl« of the internal parietes very narrow. 

LinndDUS and Pallas^ it is noticed by Lanarck, gave 
the name of Madrepores to all die lamdlated polypif(^s ; 

M . loogle 
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in consequence of which, bodies essentially different 
have been classed together. Lamarck having separated 
all those lamellated polypifers which appeared to bear 
distinctive generic characters, retained under the genus 
Madrepore those only which are not found in form of 
incrustation, and whose substance is divided in plant- 
like lobes or branches, with a surface muricated by the 
sharp projections from stelliform, oblique, subcylin- 
drical, tubular, and slightly laminated cells, and by the 
finely porous and echinulated interstices. 

Sp, 1. Mad. palmata. • - • — Mad. muricata. Esper. SuppL 1, Tab. LI. 
LXXXUI. 
2. ■ ftahellum. « - - "^American Seas t 
S. corymbosa. - - ^Runq>h.Amb.6, Tab, LXXXVI,/g. 2. 

4. — — planfaginea. - ^^Mad. muricata,, Esp, Suppl, 1, Tab, LIV. 

5. -^-^ pocUli/tra, - - ^^Indian or South Seas. 

6. — iaxa ----- — South Seas. 

7. abrotanoides. - —Mad. muricata. Sol. ^ Ell. Tab. LVII. 

8. — cervicomis, - - — Seba,mus,(ifThb. CXiY ^fg. I. 

9. — - proHfera, - - - •—£#/>. Suppl. 1, Tab. L. 

Seriatopora, — A stony fixed polypifer, with thin and rather cylindri- 
cal branches. 

The cells perforated, slightly lamellated, or ciliated in their edges, 
and placed in rows, transversely or longitudinally. 

This separation from Madrepores is founded on the cells thus placed 
in rows, having only their margins set with very small plates, or 
rather hair-like points, instead of plates projecting inwards. 
8pA, Ser, Sululata.^Mad. seriata. Sol. ^ Ell, Tab. XXXI, /^. I, 2. 

2. — — anw»JbUa.—SasLth Sea* 

3. — — nuda, * ~ , 

OcuUfUL — A stony polypifer, most frequently fixed ; ramose and den- 
droidal ; the branches smooth, spread, and for the most part very short. 
The stars, some terminal, the others lateral and siiperficiaL 

Although ramified and dendroidal, like the Madre- 
pores, the Oculinas are distinguishable by their sub- 
stance being solid, smooth, hardly at all porous, and 
their stars not numerous, 

Sp. 1. Oc. virginea. - - Mad. virginea. Sol, 4r Ell. Tab. XXXVI. 

2. hirtella. - - - - --Mad. hirtella. Sol. ^ Ell. Tab. XXX VII. 

3. 11 > diffusa, - - - - -^American Sea, 

4. ...-. axillaris. - - - - —Sol. 4r Ell. Tab, XIII,^. 5. 

&, prolifera. - - Sol. ^ Ell. Tab. XXXII, Jig. « 

6. — echidnea. • - - • ^-^Mad. rosea. Esp. 1, Ta^.XV. 

7, — inJundiLulifera. 

5. ii—. Jlabem/ormis. - - —Seba Mus. 3, Tab. CX, Jig^ 10. 

9. rosea, ^American Ocean. ^.g.^.^^^ ^^QoOglc 
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CORTiClFSROtJS POLTPIPKRS. 

Phytoklal or dendroidal, composed of two MMts of distinct |mrU; 
one a loUdy central axis, and the other a flesbj incrustmenc, which 
covers it, and contains the polypes. 

The axis is full, inorganic, either homy, or in part or entirely stony. 

The polypiferous incrustment constitutes, after its remova! from the 
water, acorticiform celluliferous envelope, more or less friable. 

CaralUum, — ^A fixed polypifer, dendroidal, not articulated, rigid and 
corticiferous. 

The axis caulescent, ramose, stony, solid, and striated on the surface* 

The cortical part, whilst livii^ is soft, fleshy and polypiferous ; after 
drying it is hardened and porous, with octovalved cells. 

The propriety of allotting to this substance a distinct genus must be 
evident; it is not articulated, therefore is not an Isih, with which 
Linnieus had blended it ; and its stony axis will not permit its being 
placed among the Gorgonia,as proposed by Solander. 

Sp. t Cor. ruhrunu his nobilis, Lin. — Gorgonia nobilis, Sol. and Elli s, 
TabU XIIL 

This substance is very rarely discovered fossil ; bat 
Scilla states that he found it in the neighbouring hills 
of Messina, in a mineralised state, reduced to lime, 
mixed with echini^ shells, &c. in a similar state. He 
found the coral in beautiful branches as well as in 
fragments; the whole surface deprived of its colour; 
alliiough, in some of the thicker fragments, a purplish 
hue might still be found in the internal parts*. 

Silicified fragments of this substance are sometimes 
found among the Blackdown fossils, showing, by their 
transparency, the beautiful red colour remaining in the 
iiltemal part. 

MelUaa. — ^A fixed dendroidal polypifer, composed of an articulated^ 
iiodose axis, and of a permanent corticiform incrustation. 

The central axis is caulescent, ramose, formed of stony substriated 
portions joined by rather spongy and tumid articulations. 

The cortical crust, in a living state, is fleshy and polypiferous; when 
dry, it is thin and cellular. 

* De Corporibus marinis lapidescentibus, &c. Angustino Scilla, 
Romae, p. 50, Tab. XX , Jig. 1, 
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The Melitaeas differ from tbc isidw^ diafoUowkig genus, in the cha- 
racter of their articulatioiui^ the joints in the former, thou|j^ ^toay, 
being spoi^ «od tumid; but in the ktter, horn/ and contracted. 

Sp, 1. MeL ochracea,. — huochracea. Xm. S^Uni^ 

2. rttifeNL . — Jsw uur€ulim. Etp, Smp^ Hj 7V(. IX. 

3. •^-* textffbrmit, — South Seas, 

4. -..-. coccxnea, • — Iiis coccinea. SoL and Jollity Tab. Xtl, Jig. 5^ 

This genus luis not been described as a fossil ; but tfae 
writer is of opinion that a fossil specimen of one irf its 
species is in his poasessian. 

It 15. — A fixc<l dendroidal polypifer, compo^d of a jomtcd nxls and a 
corticiform crust, not adherent. 

The ajLiS central, caulescent, and ramose, formed of ston^ striated 
portions, connected \iy a contracted horny substance. 

The cortical part; ia a liFing state» i« fleshy and poly- 
piferons ; but se|)arates entirely or paitly froai the stem^ 
on being removed from the water. 

Sp, 1. Isi$ AifpHrit, . -^SM. and EUi$, Tuk lU^ J^, i-v 
a. — eionguta, --Esper. I, TiUf. V!. 

5. — — iKcAafwiki.— JBsper. f , Ho*. V. 

6. ''^^ coralleide$4 — SauthSeas, 

It was 4lie disyointod members of some species of tim 
geaws whiM^h were fpuad by SoiUa in the moniitaiRS of 
Sidly , and which he at ficst believed to be the 4ibim ^oi 
some animid; but on re&niBg to Imperatas /"Mist. Nat^ 
Kh^ 87>» he was soon conviaced of his mistake^ and 
eMbled to trace them to their real oiJ|W*. 

iM^aXAcs.«-«A fixed) aikkndrcndal poKfptfM-, coaapoved ef a oeiavai 
axis, and a corticiform, fugacious and deciduous crust. • • 

The axis is flattened and fixed at its base, caulescent, sub-ramose, 
kornjr, solid, 11ex%le,ra(llher fragile, and mostH vet ^rmh small spines. 

The cortical tarustis gdatnious a«d poSyptferous, cc^ering the living 
axis ttnd Immchcsi, mid laMing o^f^n ilie remoTol of tlie specmien from 
the water. 

Antipathes gptraKs, Sot tmd Ellh,Tab, XIK, Jig, t-6; ^aH, Zooph, 
p. 217; Esper, 2, Tab, VIII, may be referred to as the type of tire genus 
of which seventeen species have been particularised. 

* De Corporibus marinis lapidescentibus, TuJk XLX. Organic Bj^ 
mains, &c. Vol. II, p. 72, Fl. VIII, Jig. 2, 4, 7, 9. '^ 
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C^rgonm^-^A ^xed dea<^0idal poljfn&ri c»myoMwl c^ « omtel 
axis and a corticifbrm crust. 

The axis flattened and fixed at tlie base, caulescent^ rainose^ ^ub- 
^triltftedy solid y bomy, and flexible. 

The cortical crust covering the axis and branch, in llie Ifving frtBte, 
is softy fleshy and polypiferous ; in the dry state spongy, porous, and fri* 
Mt; tliemyA«8{gmcd wkbtesMfodiei^ 

Gor^onia reticulata, Sol €nd EUis, Tab^ XVII, wiU sexw& sa sm a* 
ample of this genuS; forty-^ight species of which have been observed. 

. No e^^ecMMm of <stter of tlMoe ganera appenn to 
bftve boen aotioedh io a jnsoeialised stete, a civdon- 
stenoe whicii> at 6asi tx>BSMiei»fiom, appnm AiAcBtt af 
cacj^anatioii, isHnoe thoaxii aetsiss, m fienend, to be 
ai4lciofitiyad&d to ^ctAonm tlio Miei; tUaii: it odgbt 
remain long enough in a subterraneous or sidMiqaaMK 
«itffiition to 9cb»it ^f ite impregMlioii mtii earthf par- 
4tc3e«9 pievio» to ite becoodag eatifttiy deeonpoaod. 
But oa faifJier oraaideratioii of ttio ori^xial aatoje of 
tiio imlNstoBoe^ trUch doea not owe ri^sAitiatf to the 
jateroiixiure of learthy fafticsietf, kiri: aiaipljr to tiia cea- 
deaaatioa i»f a kmaj or metnbranaoeoaa auioiiuice, 
ito 4oco»f o^itioa^ uador the circmastaneei uaDtioneii^ 
duiuU fatber be tixpecied thaa its pieservatMHi. 

Om^dlima^^The txxA^ phytoidal, naniod poiypi&ns 
ranging under this gcnus^ have not^ as far as isaem totOB 
to i^m ittowfe^leep bomi difoofvored in aaaiaaiallised 
#lato; a ^HronKutacice which aaafr perbapa be saftcisaliy 
aofOfHited fiMr> bjr ihm eatreme ddicacy, and bjrtbe 
fi^aant aep^eunattofla or aftfaulatiaaa into wUch tbrir 
.iubataaoe Ja ^tided. fiy timso learcioisiaBeas ih«jr 
adhei«aoe tagoOcar saffideatly loag after daafh to aUaw 
of impiiegaatjon would i»e pvevested; ailfaoi]|[h tte 
daasa «a)eai»oaa cnirt onwailiigtfaeirfyyQrmaxiii nigM: 
appear to be well adapted to admit it 

The ddyicAfey of stnii^tuae a»d the piamlsBcy of cor- 
aeoaa aM»mbrane ia the aufa^taaoa of PmiciOns and 
Flabeltaria seem also to be sufficient to account for 
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neither of these bodies having been found fossil; From 
similar considerations the remains of the tubnliferous 
polypi can hardly be expected to be discovered in a 
mineralised state. 

JEiicrtii< and JPentacrini. — Our attention is now claimed 
by a series of animals rendered interesting, not only by 
their curious forms and extraordinary structure, but also 
by their being among ttie earliest inhabitants of this 
planet Hence they are so far aliens of this world, that 
whilst immense tracts of rocks are literally formed of the 
entombed remains of different species in a mineralised 
state, only five or six fragments of the remains of one of 
these numerous species have yet been discovered in a 
recent state. 

The general characters which embrace the different 
genera and species of these animals are, — an acepha- 
lous animal, attached by a radiciform, subarticulated 
base, from which arise cylindrical, oval, or pentagonal 
vertebrae possessing pentaphylloidal or stelliform arti- 
culating surfaces and central openings, and forming 
an articulated tubular spme, supporting a pelvis from 
which proceed articulated arms, hands, fingers, and 
tentaculse, forming a body which bears a floriform 
appearance. 

These animals appear to have had a considerable 
range for the seizure of their prey, without possessing 
absolute locomotion ; the peculiar mode of the articu- 
lation of their vertebrse affording them a great degree 
of mobility, with considerable security against dislo- 
cation. They have been hitherto classed under two 
genera ; one, the Echinus, with chiefly cylindrical ver- 
tebrse; the other, the Pentacrinus, with principally 
pentagonal vertebrae. 

The Encrinus has been divided into species, which 
have been hitherto distinguished chiefly by, and named 
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according to^ ibe characters of the baae of the flori* 
form part of the animal, with which the uppermost 
vertebra is articulated. 

Sp. 1. The Idly Encrinus, Organic Remains^ Vol. II, 
PL XIV, has this part formed of five wedge-shaped 
bones, assa innaminata, which constitute the smooth 
circular central part, romid which are disposed five tra- 
pezoidal pieces, ribs. On the upper edge of each of 
these is placed an ossicle termed a scapula, and on the 
two superior oblique surfaces of this litde bone are 
disposed the- first ossicles of two arms, each of which 
divide into articulated fingers and tentacular, which when 
closed beaJT a lily-like appearance, and when opened 
and expanded form a nearly circular net of jointed 
meshes. These, on closing, woold secure the prey and 
direct it into the stomach, which was in all probability 
placed in the central cavity formed by the pentagonal 
base and its superincumbent ossicles. 

The pentagonal base of this animal is represented 
at PL IK, fig. 1; the surface of one of the cylindrical 
vertebrae termed a trochite at PL IX, Jig. 4 ; smd three 
of these conjoined at PL IX, fig. 6: when thus united 
they form a body which is named an Efitrochite.. 

No remains of this species have been found in this 
island; butii^ Lower Saxony, Westphalia, and parti- 
cularly in Brunswick, they are very abundant: the re- 
mains of the upper part of the animal are sometimes, 
though rarely, found in their connected Conform state: 
their matrix appears to be a limestone of the lias 
formation. 

Sp. 2. The Cap Encrinite. — Differs from the preced- 
ing in being of a more globose form in its lower part; 
the base, PL ISi,fig. 3, partakes of the same round- 
ness, and is more simple and plain in its construction 
than that of the preceding species; its arms also differ 
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in being nneqnti^ and disnimihkify divUed.-^Organk 
Renueiru, Vol. If, Ft. XV, jig. 9. 

The fossil vertebral remains of this animal literally 
eonstitate the r ocksr, co&^dered as mottntaln limestone, 
which traverse part of Yorkshire, Lancashire, West- 
moreland and Derbyshire; the remains tfaos preserved 
formings a most nseffal and ornamental marble. Bat 
extraordinarf as it may appear, although these remains 
exist to so immense an extent, only one body, with the 
arms. See. of (he animal, has been yet stated to have 
been fonnd; and this was m far imbedded in its matrix, 
as to restrict cm knowledge of the stmctnre of the 
animal to the particulars abovementioned.-- Organic 
Remams, Vol. 11, Pt. XV, ftg. 9. 

Sp. 8. The TarbOTt Sncrinite.—Uhe existence of this 
jipecies was only made known by the preserration of 
its pentagonal base with som^ indistinct fragments, in 
a specimen of limestone, of the earliest formaticm, 
from WcnTock edge : the superior.elegance of the form 
crif the pentagonal base, PL IX, fig. 7, decidedly marked 
this animal to be of a diiFerent species from file pre- 
-ceding. 

The radical termination or organ of attachment ofihis 
animal. Organic Remains, Vol. 11, PL XV, fig. 5, ma- 
nifests a very cmions structnre : it terminates in very 
freqnent rantiilcations, which are jointed by numerous 
crenulated articulations, admitting a certain degree of 
mobility. 

The limestone in which the remains of tiiis animal 
are found also contains the remains of madrepores and 
tnbipores, particularly of the chain-coral : the anti^ity 
of its deposition is manifested by its being repeatedly 
seen alternating with sandstone, above the coal^ 

Sp.i. ^e Fear Encrinite (Organic Rtmerim, Vol. 
ft, Fl. XVI). The radical termtnatto* or organ ^f a*- 
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tachment of this species is of a flat and extended form, 
and possesses a purplish hue. It has the appearance 
of having been covered by several coats of a ligamen- 
toos or cartilaginous substance possessing crenulated 
articulations : from this proceed the vertebrae, which 
are very thin and finely crenulated, and at their lower 
termination participate with their base in a portion of 
membranous or cartilaginous matter, which is extended 
over them. As they approach their superior termination 
they enlarge rather suddenly, bi)th in width and thick- 
ness, receding so far from each other internally as to 
leave vacuities between them about their centre, which 
is also pierced by a large foramen. On the uppermost 
of these vertebrae is placed a flattish body divided into 
five compartments, answering to the five separated 
clavicles of the lily encrinite ; and on this, the ossicles 
. corresponding to the scapulas, arms, Sec. are disposed 
in such order, as to form a pear^-shaped body, con- 
taining in its centre a ventricular cavity, and set round 
at its upper part with twenty depressions, from which 
proceeded the fingers of the animal. 

With respect to the geognostic situation of these 
remains, we obtain the following information from 
Mr. Townshend, who considers it as a fossil of the 
great Oolite* '^ Among the extraneous fossils, im- 
bedded in the white clay, (on the surface of the upper- 
most bed, but not in the body of the rock,) the most 
interesting are the Encrinites first noticed by the Rev. 
Benjamin Richardson, at Burfield, Wiltshire, near the 
summit of tte hill on the southern hanging of which 
Bradford stands; they ware next discovered south of 
the river, on' the surface of the rock, in the same bed of 
white clay, but more than one hundred feet lower than 
Burfield, and a little elevated above the level of the 
river: finally, they were traced on the high sammii of 
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the oppoirite biU^ yet idwayb deposited in ttieir pro- 
per bed*." 

Remains of this animal, agatised, have been found 
at Soissons; its remains are also fonnd at Pfeffingen 
in Germany, it appearing that the remains found there 
belonged to much larger animals than those from which 
the Wiltshire fossOs proceeded. 

Sp. 6. The Nave Ecrinite. — ^This appella<i<m was em- 
ployed as a temporary designation of this fossil, de- 
rived from its form, it being thought to resemble the 
nave of a wheel, to which five spokes were attached. 
This fossil was first noticed by tibat industrious natu- 
ralist, Martin Lister, who describes it as being about 
the size of a wallnut, but hollow, and rounded into five 
double points, in the figure of crescents, and having 
on its bottom the impression of a troohites, or a tro- 
chites itself yet adhering: the surface he describes as 
being formed of rough polygonal platesf. Several 
specimens of these fossils ase represented, Orgame 
Umains, Vol. 11, PL KVII, since which Mi. Cum- 
berland has favoured us with the figures of several others 
0( wety curious fracture, in a very interesting eommu- 
Bicatioii, in the fifth volume of the Oeologieid Transact 
tions. 

Anyong the benefits resulting fr<Nn the researches of 
'4iie ibssiiist, is that of being sometimes able to trace, l^ 
'file contained fossils, beds of marl and clay to the rocks . 
Jfrom^he decomposition of which they have proceeded. 
7hus43everal of the specimens discovered by Lister were 
described as having been found in flie soft eardi in tiie 
villages of Braughton^and Stock in Craven, whilst their 
iSubseqiieBt discovery in the mountaiH-lime of Mendip^ 
cmd in that neighbourhood, mcmifests the original bed 

* The ClMuracter of ^osp$ efttal»IUhed, &€• p. S66. 
f Philosophical Transactions, Vol. X. 
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iato vfhick tkey had passed. Thus^ the pear encri^ 
nite may be found rather to belong io the magnesian 
limestone rocks than to the white clay^ as it is termed^ 
which may have proceeded firom the decomposition of 
those rocks. Dr. Gapeller, in a letter to Scheuchzer, 
describes and figures some of these fossils, with the 
fingers attached, from the magnesia limestone of the 
island of Gothland. 

1^. 5. The Fkimosg Encrinite.— thi^ fossil is dis- 
tinguished by its long fingers^ partly naked and partly 
fifi^ished wifli articulated tefitacula, disposed like the 
fea&ery appendages on the sides of a quill. This fos- 
sil was desic^bed in Organic Remains, Vol. 11, p. 224, 
from a specimen from Dadley in the possession of Mr* 
Donovan : I have since seen a specimen, apparently, of 
this species, in the possession of Geo. Hawker, Esq. 
of Stroud, in Grioncestershire. 

In Volume LII of the Philosophical Transactions, is 
figured the representation of the body of an encrinite 
or pentaerifaite found at Pyrton Passage, Gloucester- 
shire, bearing, when closed up, the form of a fig; a si- 
milar specimen has been since found also, on the banks 
of the Severn, by Mr. 6. Hawker. 

Spk 6. The Tortoise Encrinite (Organic Remains, 
Vol. II, PL XIII, Jig. 24^ is formed of various angu- 
lated plates, disposed in a purse-like form; five of 
which are pentagonal and surround the mouth, having 
in the upper edge of each a semicircular notch, from 
which proceeded a jointed arm dividing subdichoto- 
mously : under these is a row of hexagonal plates, and 
beneafli these pentagonal ones, every plate being 
striated from the centre to the margin, and united by 
fine crenulatiohs with the adjoining ones. 

Various small substances are found, chiefly in the 
chalk, possessing the characters of this tribe of animals, 
and of which no recent prototypes are known ; such are> 
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1. tiie straight encrinite, PL IX, fig. 5, possessing an 
orgaa of attachment, with vertebrae, pelvis, and rami- 
fjdng superior extremity ; 2. the bottle encrinite, pos- 
sessing a utricular form, but divisible in its upper 
portion into parts corresponding with the clavicles, sca- 
pulae, &c. of the lily encrinite, PL IX, fig. 13 ; 3. the 
stags-horn encrinite, PL IX, fig. 14, in which the arms, 
&c. proceed directly in a ramose form, from the trunk 
of the animal; 4. the clove encrinite, (caryophillus 
lapidem of Lhwydd, and other oryctologists) PL IX, 
fig. 15; 5. the digitated encrinite, distinguished by the 
extraordinary manner in which its spines or arms are 
connected by numerous digitated procejsses ; the oval- 
spined encrinite, and many others whose forms and 
characters seem to mark them as closely allied to, if 
not actually belonging to this family. 

The Pentacrinus was an animal with a pentagonal, 
articulated, vertebral column, from the superior part of 
which, from five bases, proceeded as many articulated 
anns, speedily dividing into ramifications, closely beset 
with jointed fingers, bearing much of a plumose appear- 
ance. 

The form and structure of the fossil remains of the 
different species of this g^aus plainly show that the 
animal possessed similar powers o£ seizing the sur- 
rounding objects of its prey, as the encrinus, but on 
a wider range. 

The fossil vertebrae of this genus are small, flat, and 
generally pentagonal, stelliform stones, ornamented on 
both their upper and under surfaces with five petal-formed 
figures, from the supposed resemblance of which to five 
lilies the name of the genus, pentacrinus, has been de- : 
rived : these form, by their union, asterice columnares, 
or columnar star-stones, being pairts of the pentagonal 
spine ; in the figure of which, as well as in the forms of 
the markings of the vertebrae, considerable differences . 
occur in different species. 
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On the apper extremity of the spine are disposed the 
parts which form a pelvis^ being in all probability the 
ventricnlar cayity, and those parts also which give 
support to the limbs. As the use of these parts is 
more obvious in this genus than in that of the encrinus, 
an excuse will be more readily admitted for adopting 
for them those terms which are applied to the supposed 
corresponding parts in the more perfect animals. 

On each of the five sides of the upper end of the 
spuie, PL TK, fig, 16, three pieces are disposed, the 
largest of which fy) performs the office of scapula, its 
upper cotyloidal siuf ace receiving the first bone of the 
arm (^c)i on this is placed the second bone ("d), the up- 
per part of which is divided into two obliquely disposed 
surfaces, on which the two first bones (^ej of a new 
series, as of the forearm, are articulated, and which first 
dividing subdichotomously afterwards give out iilnume- 
rable articulated fingers! Firmness appears to have been 
given to this arrangement, by the interposition of a small 
body, by between each scapula, which appears to per- 
form the office of a clavicle by retaining the scapulas 
in connection with the trunk. At various distances, in 
different species, jointed vertebral processes are given 
out from the spine, apparently for the puipose of aiding 
the fingers in seizing and retaining the hold of dif- 
ferent substances. As there is reason for believing that 
the jointed spine was of considerable length, and as 
the fingers were evidently capable of being fully ex- 
panded, the range of the animal, though fixed at one 
extremity, must have been very extensive. 

There are undoubtedly several species of this genus; 
but from the smallness of connected specimens, and 
firom their being often rendered indistinct by their being 
imbedded, and from other circumstances, the necessary 
distinction and separation are but seldom capable c^ 
being made. The fossils of this genus, however, which 
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at* found in Dorsetshire, uanileBt ehafaetors sufficiently 
important and deteimiBate to be^ assumed for specific 
distinction: it is to this fossil I presumed to give ^e 
name briarean pentdcrinite, remarking that it was cha- 
racterised by its numerous and widely comprehensive 
arms, &c. i»ftd by its long jointed aniv*Uke spinous pro- 
cesses given off from every side of eadi vertebra. 

The fossil remains of this species are particularly 
abundant in the Cliffs of Lj/me and of Charmouth in 
Dorsetdiire. The remains of other species distinguisb* 
able from this by the vertebral processes being given 
off, not frdm every vertebra, but at certain distances^ 
are found in the Has in different parts of Glouces- 
tershire, and in the more north-eastern parts of the 
Island; but the discoveiy of more perfect specimens 
than those which are at present known will be neces-^ 
sary to be obtained, before the particular characters of 
the species can be ascertained: more also is required 
to be known respecting the fossil of M. Hiemer, spoken 
of in p. 256 of the second volume of Organic Remains^ 
before it can be considered as being of a distinct 
species. 



Whilst this part of the present work was in the hands 
of the printer, I had the gratification of receiving Mr* 
Miller's Natural History oftheCrinoidea or I41y-shap^d 
Animals: the pleasure which I experienced in contexx|-» 
plating the scientific and successful enquiries of this 
gentleman, in subjects on which, as a i^tudent, I had 
myself toiled, led me to hope that, by pointing out the 
importance and extent of his discoveries, I should dif-: 
fuse pleasure anM>ng my readers, and, by giving them a 
glimpse of the treat there prepared for them, rendei'tb€«i 
0ager to partake of a banquet so rich and so cheap, it 
containing fifty Ulustrative lithographic plates. 
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I« tbut W0A Hie anmerons and intemvliiig animals of 
tamer ^gwtlAs, whidli bai^e been loesely ranged as &&- 
crinites and Pentaciinites^ ace classed as Hie members 
of one distmot and jpecnliar family, distingnished'as 
—-Crinoidba or Lily*sbaped Animals. Tbe members 
0f this family are jplaced nnder fo«r principal divisions^ 
compitsingnine genera, eax)h containing several species, 
with most of which we had hitherto been bat imperfectly 
ac^ainted, and of s<Mne entirely ignorant. 

I. Articulata, in which joints forming 1^ superior 
ecip-4ike body of the animal articulate to each other, 
are divided into fliree genera :«^|. ApiocriniteSy the pear- 
Hke Ifly-shaped animals, dividing into two species, 1. 
Ap. pottmdus, and, 2, Ap. eUipiicus. ii. Encrinites, 
the true lily-shaped animal, of which Mr. Miller knowS' 
but of one species, 1. Enc. moniliformis, iii. Peniaori^ 
nites, five angled lily-^aped animals, comprising five 
species, 1. Pent, caput medusae. 2. Pent. briar^Bua. 
3. Pent, mbangularis. 4. Pent. basaUifarmis. 6. Pent, 
tubereubitus. 

II. Sbmiarticulata, in which the plate-like joints, 
which form the cup containing the viscera, articulate 
imperfectly wit]i each ottier, famish but one genus, 
I. Poieriocrinites, a vase4ike My'-^aped animal, one spe- 
cies of which only, 1. Pot. crassus, will serve as ti|e type 
of thegenenc charaetcrr; the QAer spedes, 2. tenuis, 
having its plates adhere oaly by sutures and not by 
articulations, may be considered as forming tiie transi- 
tion to the next ^vii^on. 

III. I^A'RTicuLATA, in which the plates adhere by 
sutares, Mned by muscular integument. These are di- 
vided into, I. Platycrinites, broad*plated, lily-shaped 
animals, in which five broad plate-like scapulae proceed 
from a saucer-shaped pelvis, formed of three unequal 
pieces. The species are, 1. lavis; 2.rugosm; 3. tu- 
hereuldtus; 4. granulatus ; 5. striatus; 6. pentangtdams. 
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li. Cyathocrinites, cup-like^ lily-shaped animals, vfiih a 
saucer-shaped pelvis of five pieces, on which are placed, 
in successive series, five costal plates, five scapulae, 
and an intervening plate ; from each scapula proceeds 
one arm having two hands. Sp. 1. planus, 2. tubercuta-- 
ttLSy 3:r^gosus, 4. quinquangularis. iii. Actynocrinites, 
radiated, lily-shaped animals ; the pelvis formed of three 
plates, on which five first costsds and one irregular cos- 
tal adhere ; succeeded by second costals and intercostals, 
and the scapulse, from whence five arms proceed, each 
forming two hands, with several tentacidated fingers. 
Sp. 1. Triaconta dactylus; 2. polydactylus ; 3.UBvis. 
IV. Rhodocrinites, rose-Uke, lily-shaped animals, pelvis 
formed of three pieces supporting five square plates, in 
the spaces of whose lateral bevelled angles are inserted 
five heptagonal .first costals : from the scapulae proceeds 
an arm supporting two hands. There is only one spe- 
cies, 1. R. verus. 

IV. Coadunata; the joints of the pelvis anchylos- 
ing to the first columnar joint, i. Eugeniacrinites, a 
clove-like, lily-shaped animal, of which but one spe- 
cies is known, 1. E, quimqvnrigularis. 

Fossil pentagonal plates are frequently found in chalk, 
which are sometimes connected, and form a body of a 
marsupial form : considering these remains as belonging 
to an animal of the family of the encrinites, I introduced 
them in Organic Remains, Volume II, Tabfe XIII, 
fig. 24, as portions of the tortoise encrinite, deriving 
its name from its plates. Since which, Mr. Mantell, of 
L^wes, has investigated the remains of this animal with 
so much care, as to have ascertained it to have been 
an unattached animal, aj^d without a column: from its 
purse-like form Mr. Mantell has denominated the fossil 
Marmpites. An interesting account of this fossil may 
be hoped in the wotk of Mr. Mantell on the South 
Down fossils; a work, which, considering the ingenious 
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author's abilities and advantageoas situation for the 
pursuit of these enquiries, may be expected to yield 
considerable gratification. 

The observations of Mr. Miller, on the geological distri- 
bution of the Crinoidea, are highly interesting ; and I am 
pleased with the opportunity of pointing out to the stu- 
dent the localities of the different species from Mr. 
MiUer^s work ; and to add, that the localities of the spe- 
cimens which I possess, serve to confirm these impor- 
tant observations, and to encourage the opinion that the 
different genera and species of this family have com- 
menced and terminated their existence at different 
periods* 

Cyathocrinites rugosus is found amongst the earliest 
traces of organic remains, imbedded in. the tran- 
sition LIMESTONE formation, in Shropshire, Here- 
fordshire, the Islands of Oeland and Gothland, and in 
Dalecarlia. C. quinquangularis occurs in the magnesian 
variety of the mountain limestone, at Clevedon; 
and in mountain limestone, at the Black Rock, near 
the Avon. 

Poteriocrinites cra$su8 is found in the magnesian beds 
OP mountain limestone, Clevedon; andiuMouNTAiN 
LIME, at Bristol; and P. tenuis, in the mountain limb 
of Mendip and of Bristol. 

Platycrinites kevis occurs in the mountain limestone 
of Mendip, and in the Black Rock, near Bristol, Dublin 
and Cork. P* rugosus, in mountain limestone of Men- 
dip and Caldy Island. P. tuberculatus, in mountain 
LIME strata. P. striatus, mountain limestone, near 
Bristol. P.pentangularis, mountain limestone, Bris- 
tol, Mendip, and Mitchel Dean ; and in the transition 
limestone, Dudley and Dinewaur park. 

Cyathocrinites planus, in mountain limestone^ 
Clevedon, and Black Rock, Bristol. 
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C. tuberculains, io mountain limbstonb^ Dudley 1 
C. rugosus, in transition limbstonb^ Shropshire, 
Herefordshire, the Islands of Oeland and Gothland, 
and in Dalecarlia*. C. guinqtiangulari$, in magne- 
siAN LiMESTONB/ Clevedon, and mountain lime^ 
STONJE, Slack Bock. 

Actinocriies triacanta dactylas, in mountain lime- 
stone, in Graven in Yorkshire, the Mendip-hills, and 
Black Rock, Bristol. A. polydactylus, in mountain 
LIMESTONE of the Mendlp-hiUs and Caldy Island* 
A. lavis in mountain limestone of Mitchdl Dean. ' 

Rhodocrinites, R, vems, transition limbstonB) 
Dudley, mountain limestone near Bristol, Mendip^ 
hills, and Mitchel Dean. 

* It appears that all the preci&ding remains occur in 
the transition, the mountain and the magneirian lime* 
stone deposits, "where," as Mr. Miller observes, "they 
are lost, (as far, he says, as I have been able to asceiv 
tain) and make room for the different species of Pen- 
tacrinites, which may be traced through the beds of tiie 
lias, oolite, and chalk : and of y^hich one species, the 
pentacrinus caput fnedus€B, has continued from the form- 
ation of the lias to our times, and is now met with, 
fliough very rarely, in a recent state.*" 

The Apioorinites rotundtis is only found adhering to 
a bed of the oolite formation, and ttie Apiocrinii^ el^- 
^ti^in chalk. 

The radiated Echinodermatai — ^The first section of 
animals under this division contains the Sielkrida, dis^ 
tinguished by their possessing a coriaceous skin, not 
irritable, but moveable in several pcttnts ; the bo^brde- 

* It was the bo^ of this animal whicii I flaw 19 Mr. John Hawker's 
Collectiap, and wluch, from its general form, and the fignrc of its plates, 
I considered as belon^ng to the tortoise eacrinite, or the marsnpite of 
Mr. Mantell. 
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preBBed, widet thiti long, vrith radiating marpnal an« 
gles or lcb6&, more or less numerous mid moveable. 
They are furnished wifh spines, which arc fixed on 
moveable tubercles; and in some of the genera of 
tills section there exists on the back» opposite to the 
month, a short tubercle, or a reticulated disk ; but it has 
not yet been ascertained what office this part performs. 
The mouth of these animals is surrounded by five little 
ossicles or granular substances. 

This family is divided, by Lamarck, into, four genera: 
—1. Comatula; 2. Euryale; 3« Ophiura; 4. Ant^irid, 

Comatula.-^An orbicular, depressed, radiated body, 
having two sorts of rays, dorsal and marginal, all sup-* 
plied with calcareous joints. The dorsal rays are ,very 
simple, small, cirrous, and filiform, disposed like a 
coronet on the back of the disk. The marginal rays are 
always pinnated, and much larger than the simple Tays \ 
their inferior pinnulie arc elongated, flattened beneath, 
and surround the ventral surface. The mouth is be- 
neath, central, isolated, membranous, tubular, and pro- 
jecting. 

The dorsal ray» of this animal, by which it clings 
to other substances whilst seeking for or retaining its 
prey by its pumated rays, wifli its membranous pro- 
jecting mouth in the form of a parse, are characters 
sufficiently distinctive of this genus. 

Some of the species of this genus are described 
tmiong the Stella of linck, as in Tab. XXII, Jig. 84. 
Asteria muUiradiata, lin.? Stella rosacea, Linck, Tab. 
XXXVII, Jig. 66> 8cc. 

Elm/ale. — An orbicular, depressed body, with a 
naked back} divided at its circumference in a row of 
.long, thin, dichotomous, frequently divided, cirrous 
rays ; these rays being flat beneath, and cylindrical on 
the back. Ten long openings exist in the under part 
and towards the margin of the Ahsk. The mouth is be* 
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neatb, and central* The stomacii fiUs^ and, of course, 
possesses the fonn of the central semiglobnlar ventri* 
cular cavity. 

The very fine capiUary tennmati»ns of the almost 
innumerable rays of the animals of this genus, and the 
oblong opi^nings in the lower surface of the disk, two 
between each ray, serving for the passage of retractile 
oigansi are characters strongly distinctive of this genus; 

This genus is distinguished, by Linck, by the name 
Astrophytan, void was designated, by Gmelin, as As- 
terias euryale et Asterias caput Medusw. The species 
to which this name applies is the only one which was 
known to lanneeus* 

Ophiura. — ^An orbicular, depressed body, with the 
back naked; having, at its circumference, a row of 
long, thin, simple, cirrous rays ; papillous or spinous, 
and nearly pinnated on their sides; the spines being 
jointed only at their base. The lower surface of the 
rays flat, and without any groove or channel; the mouth 
beneath, and central, with several openings rdund it: 
the stomach possesses a subglobose form. 

Several species of this genus are described and 
figured, by Linck, as Stella hngicauda, S. lacertosa, 
&c., and others are to be found among the AsteruB of 
Linnseus, as Asterias aculeata, &c. 

Asterias. — ^A suborbicular, depressed body, divided 
at its circumference into angles, lobas, or rays, dis- 
posed in a stelliform figure. . The lower surface of these 
lobes, or rays, is furnished with a longitudinal groove, * 
bordered on each side with moveable spines, and with 
holes for the passage of tubular and retractile feet 
The mouth is beneath, and central, and placed in the 
point where the grooves unite. 

The mouth, in these animals, opens directly into the 
stomach, which has no other opening. Itis, in fact, a 
cul'de-'sac, augmented laterally by ten elongated and 
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piimated cascmns, two in each ray, which proceed from 
the sideii of fbe stomach through three-fourths of the 
length of (he ray. 

' Thes^ are the animals commonly known by the names 
of star-fish, SietkB 4r fnarima, &c. 

Lanisurcfc has had recourse to an arrangement of these 
bodies^ which is better adapted to facilitate their dis- 
tinction and examination than any which has been hi- 
therto employed. He divides them into the scutellated 
and the radiated AsteruB : under the former of which he 
places those with continuous margins, such as Penteta- 
yonaster regularise Pentaceros jUicatns 2f cancavus, fcc., 
of Linck ; and, under.the latter, the numerous stelliform 
species. 

Hie fossil remains of the SteUeridm are not frequently 
found; circumstances proceeding, in a'^eat measure, 
from the proneness to decomposition of the membrana- 
ceous connecting matter. 

Fossil remains, referrible to the genera Comatula, or 
Euryate, have been supposed to have been found by 
Rosinus and by Lhwydd ; but there is sufficient reason 
for supposing, that the remains which they described 
belonged to some species of Pentacrinites, of which we 
have yet to speak. Two fossil specimens, apparently 
referrible to this genus, are figured by Baier, in Supple- 
menta OryctograpkUB Noric^y Tab. Ill, fig. 3, 4. 

Fossil remains of the genus Ophiura are very, rarely 
to be met with. A specimen is figured by Bourgnet, 
Traiti des Petrifications, Planche LIX, 438, in which 
a considerable portion of the central part of the animal 
of one of the species is preserved. A very perfect spe- 
cimen of this genus, imbedded in chalk, was purchased 
by Mr. Donovan at the sale of the Leverian Museum. 

Fragments of the genus Asterias are found more fre- 
quently than of the preceding genera ; and, of the scu- 
tellated sort, more frequently than of the radiated. A 
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fosfiilfipeGimeA of the former^ approaeliiiig to Pent€Lgo- 
$Uister seiaMunatus oilAD!o}L, is figured by Scbulte, Ber^ 
trachtung der Versteinerten, Tab. II, fig. G^.from Pima. 
A similcM^ speoimen is figured^ Organic Remains, PI. I, 
Jig. 1 ; and at PI. I, fig. S, is represented a chalk fossil 
resembling PeHtagimaster regularia, Lincfc ; A9teria$ re- 
gularis, Lamarck. Mt. Knorr gives the fignreiDf an 
imi«ression in flint of an asterite of this kind. ' 

A fossil^ in a yelloinsh coloored limestone, in the 
writer's cabinet, bears a tolerably close resemblance to 
Astropectm echinatus minor, linck. Tab. VIIT, No. 12. 
Some fragments of an asterite apparently similar are 
figured in the supplement to Knorr's work, PL VII, 
Book III; and a petrification, somewhat similar, from 
Malesme, in France, is figured by Guettard, Mem. de 
VAcad. An. 1763. Similar fossils are also found in the 
blue clay of Sheppey island. Fossils of minute ani- 
mals approaching to some of the preceding genera, de* 
serring eareful examination, appear to exist in St. 
Peter's mountain, and in the neighbourhood of Verona. 

The facts which had been pointed out in a preceding 
work, respecting the structure of such of the encrinital 
and pentacrinitid remains as were then known, eyinced 
that the animals to which they belonged ought not to 
be placed, as has been done by our justly c^brated 
teach^, Lamarck, among the polypi natantes, but rather 
among the echinodermata radiata. Agreeable to Ais 
opinion they were placed, in the present work, next to, 
but preceding this order of animals. Hieir most proper 
station in the scale of nature could not be so perfectly 
ascertained untfl farther knowledge respecting their ^ 
temal organization, had been obtained. The examinar 
tion made by Mr. Miller has furnished us with that in^ 
formation ; he has shown that they well deserved to. be 
considered m forming a distinct family ; and his obser- 
vations have also manifested that, both in their structure 
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and habits, tiiey agree \nth th^ st^UeritUe. ThviB far 
the anatomical observatiofis of Mr* Miller have b^eii 
in accordance with the opinions entertained by the pM- 
sent writer> who, however, would, had he been so hnippy 
as to have obtained an earlier view of Mr. Hiller"^ kt- 
bours, have been disposed to place Ike Crhtoidea, from 
their greater complexity of jrftactare, at the end of, 
rather than before, the St$tterida. 

After having examined the distinctive characters irf' 
Ophiura, Euryale, and Asteria, and ascertained flifiit 
neith^ of tOiem approximated particularly to the Cn- 
noidea, Mr. Miller proceeded to the examiaatiott of 
the ComatulcB, by which he discovered such a oon*^ 
formity of stmctore, and so many points of accdrdft&ce, 
as to allow him to say tioiat Comatula might be defined,, 
with sufficient precision, as a PentacrinuB destitute of 
its column. But, as the characters hitherto given of 
Comaimla do not allude to those parts of its <n'ganiza- 
tion which mark the link between it and the Crimidea, 
Mr. Mister thought it necessary to propose the following 
new generic character : — 

** Genus. Couatui^a. — An unattached animal, haV'^ 
ing a depressed oriiicniar body, formed of calcareoiEFS 
plates containii^ Hso viscenu The moiath in the centre 
(capable of being Elongated iulo a proboscis), stir'- 
rounded by tentaculated arms, or fingers, composed of 
nmnerons joints : near the base of the body, below the 
fingers ot aims, many jointed auxiliary s^e-aims ter^ 
mduating in a hooked point." 

It wa0 found, on dissection, tiiat the ComaMxBlMm 
serioa of calcareous secretions^ or ossicnla, etxac^ si^- 
milar in their general plan and arrangement to the Cru 
furidea, and especially to the genus Peniacrimts, and 
intended^ Mke theirs, to sustain muscular action: that, 
at the base of the subglobose body of the Comatula 
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there exists a pentagonal plate, analogous in situa- 
tion to the first columnar joint of the Crinoidea; and 
an interesting affinity was found to exist between l^e 
plates forming the pelvis of Camatula and of Pentacrt- 
nus ; and it was manifested that the auxiliary side-arms 
proceeding from the pelvis-like plate of Camatula, the 
formation of their joints^ aud thdr hook-like termin- 
ations, resemble, in every particular, those of Penta- 
crinm caput MedusiB, only that they are much shorter^ 
and formed of a less number of joints. 

Having pointed out several other particular circum- 
stances, proving the accordant structure of the Comaiula 
and Pentacl^s, Mr. Miller observes, that ** The ScapuUe 
resemble also those of the Pmtacrinus caput Medusa, 
but are much more angularly pointed at their superior 
surface, and are also tied laterally together by an in- 
tegument. 

** From each of Ote ScapuhB in ttie different spe- 
cies proceed eittier two arm-like fingers, or two arms, 
each of the latter formed of a common and cunei- 
form joint, from which, on one side the first finger, and 
on the other a continuation of the arm sets off, which, 
again, by the intervention of cuneiform j^^ divides 
into two or more fingers, and then forms a hand like in 
other Crinoidea. Each joint of the arms and fingers 
sends off, from alternate sides, a tentaculum formed of 
many articulated small joints, resembling, in formation, 
those of Pentacrmus caput Medusa. An integument 
extends over the abdominal cavity, the groove in the 
arms, fingers, and tentacula, and is, like that in Penia- 
crinus, also protected by numerous minute calcareous 
plates*.'' 

* A Natoret flutory of the CrMMdM, or Lily-«haped Aninmls, by 
J. S. Miller, A.L.S., p. I3l. 
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Echimda.— This order is filled bjrthose animals which 
have been hitherto named Echini. 

The Echinus is one of the radiated echinodermata 
of Lamarck^ and is distinguished from the preceding 
section of this order^ the StellericUB, by the mouth and 
vent being separate: the body, which is short, 'vari- 
ously formed, and generally quinquepartite. Is inclosed 
in a crustaceous, porous and spiniferous covering, 
formed by numerous polygonal assulae, or little plates 
joined by finely serrated vertical sutures, crossed by' 
others rather more linear: the whole is still farther 
connected by an investing cuticle. 

The crust or shell readily separates into five trian- 
gular sections, one of which is represented, PL X, 
fig. 6 : each of these is divisible into four sections ; 
two larger, a. a. termed Areas, ornamented witii roundish 
tubercles on which are articulated the larger spines; 
and two smaller, b. 6. termed ambulacra^ which are per- 
forated by numerous pores, from which proceed retrac- 
tile tubules, terminating in strongly adhering sucker- 
fcrmed feet. Each of these five triangular sections di- 
viding thus into four smaller, the whole crust, it ap- 
pears, is formed of twenty vertical sections. 

Besides the almost innumerable pores from which the 
feet proceed, there are other larger pores at the upper 
part of each section, for the exclusion of the ovae : 
two large openings also exist for the mouth and vent. 
The mouth is always on the lower part, and in most 
kinds has in its middle five teeth, collected together and 
terminating in a firm point, bearing the appearance of 
enamel : these teeth are fixed In a testaceous craticular 
apparatus, which has been termed Diogenes' lantern. 
The vent is variously situated, and is surrounded by tu- 
bercles, from which generally proceed numerous spines. 

The fossil remains of Echini are frequently found 

p 



Digiti 



zed by Google 



106 

i^ 99 e^/B^ » #tete «f ^tGuamiian, BB^^awit Mgf est 
many subjects deserving eftmMt inqvirgr: ilie most tefr- 
|iwMi|(: ^ jlshfiise i9 Ae degree #f Agreemaiil of 4he tfossil 
jr^ii^aiiii^ witb ^9 (MrresfKHidiait parts of ilie AxigtiiigaiMh 
fog^s. $f^t ^o iMkiB Ai6 conpttd^cai, it w isbvions A»t 
iFttoxvl^ge impst be ol^taiinad respesotiBg ihMe i^eaer a and 
^pecpi^s ^Udli )iit¥e tMMi^ tdready HficovemA, ekber in 
th^iir r^6e9t OT foiail states. To pojaaaiittioate dAi 
ji^i^wMfie ia the moat ckwarept ami impwaiwr^ naaiier, 
4jffep:9|it 9f stejnatie armagevents «f 4iieae aniipals liave 

Among the earliest atlempt9 <tf ;tfaifi kiA4^vBui Ikat ef 
Dt. Woo4wAi4> io bis leateloi^e of ihe foiaign fossils 
19 his cqH^nftiim : a sketch of it is ^gkven hexe, not onl|r 
as ^rving to slpkpw the state of the soienoe at that 
f&tioi, bat ^^ Uk^f to be a^firi for riefer^nca, siaoa 
mi^r of oar (early imtors oo thi^se sabjects adopted 
ttie no^ienctelwo wMiBti Dr. Woodward had aaipioyed. 

Mmne Mchim- 

Pmi I. Tlioae fasfing two openiiist aod vety sntoll taberclM en llie 

Sect. I. X^Pi^ ivivw A r«]a»aii«ble gnNNre at ont side, Oardif9fm$9. 
Jirt. 1* Witb the opsiuiigB at tlie Hides, •ne midcr the gioeve, the other 
^\. tlifi oj^posite side. 

i. (C;of4ift¥W <%N>^W» wil^ on^ opejwpg » te mi<Mle of the base^ 

^ jQth/er iQ the isooovie, 

^tf*, II. Sfatop, haying no }f tofAl gfcwve, and «Hh l>orh ^|i«iviin in 

the b.a9c of the shell 

Art» Xf Will) pnp Qpening in the e4ge of tl^ base, and th« other n?ar 
to the opposite margin, called Gtfko^i. 

2. Spatagi, with on<e opening in the centre of the hu^^ the oth$r 
in the margiq. 

Divi3» 1. With porous lines extending from the verteic to the margin. 
Member 1. Of a conoidal figure^ or Pileati, 

g. Of a compressed ibrm, or DUcoides. 



Digiti 



zed by Google 



107 

Dim. 2. With row* €$ linesVoceeding from the vertex, but not readiiog 

t«Mhe^margih*. 
Part IL, Echiaii iw which the shell has only one openuig, and that 

placed iolth^ centre of the base. 
Sect, I, £chi7d, set witll very small tubercles, wUh ten rows of short 
lines not rejiching to the margin, but lo disposed as to form 
V figure on the surface resembling tVe leaf of cinqaefoil, 
and thCTefore not improperly called ikentaphylloides, 

II. Echini with IsA^er and more pvominenlf tubercles, and with 
rows of lines or tubercles reaching from the vertex to the 
Bth') called Ovariii, 



The indefatigable Klein, in his Naturalis dispositio 
EchinodermtStum, pilblished in' 1734^, not only improved 
the classificatidn^ but added consideraljily to our know- 
ledge of these i^bstances: from the 3ituation of the 
mouth, he distinguished them' into Emmesostomi, when 
the mouth was placed in' the cc^ntre of the base; and 
Apomesosfonti when out of the eentre. When the vent 
was in the upper part, he designated them Anocysti; in 
ttie under part^ Catocysti; and in the side, tteufocysti. 
Considefhl^: these as- cht^ides,' be formed' tiie follo^Wiiigi 
arrangement,, by placiitig under each of the tliree lasf as. 
many of these substances as respectively a^Dcovded with^ 
the clasis, but Which differed from each othef iii sonie 
respects as to their general form, and the situation'of the^ 
moutli : these he subdivided, accordihg to othet Ifesi^ but 
eiNftsiaB^ difltinc<nkmB$;ifttd genera^ 

«^ Tbesdfae instances^ ill a^ pteuimetf olf^ Soufmrn of JScMfumlAiw. 

t In this arrangement of Woodward it wilMye ofi^erved thath'e dlvidf^S^ 
these substances ' into two divisions'; Spatagij having two openiiigs, ahd 
Ecftttti, having only one opening, at the base of the shell. 
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CUus 



^Sect, 

I. Cidaris\(t) 



J. Anocysli, 



Gen. 

f I. MUiares 
II. Variolataf 

III. MammOaJtte 

IV. Conmoies 
V. Corollares 

VI. il«<«riziiiifeff 

VII. jiuulaia 
VIII. JBo^oufes 

L IX. Tore«ma<tc€r 



II. Ctt/I€i. (2 J 
I. Fi6«to. ('SJ 
II. Ca«ntf^s. (^4J 



{ 
s 



III. Pleurocy$ti 



IV. PUtcenta. (6) < 

I. Arachnoides. (?X 

II. Cor</a fnartna./aj j 

III. OmnMrtfia. C9J j 



I. Conu^i 
II. Diicoides 

I. Ga/e<r 
II. Galeola 

I. Angularia 
II. Ontfa 

I. M«{{t#<E 

II. Lagance 

III. i2o<«te 

I. Spaiangi 

II. Spotagvidet 
I. Brv» 

II. jBm«oi(2e«. 



* . 4s most of the terms employed for these sections have been since 
adopted as the names of genera, it was thought proper to snbjoin the gene- 
ral characters of the substances to which they were here applied. 

(10 Cidaris. Tnrban-formed, with areas ornamented with prominent 
tubercles andporons ambniacrse; the mouth in the centre of the base, 
the Yent in the apex. 

C^,) Clipeus. Round, shield-formed; the mouth nearly in the centre of 
the base ; tiie vent at nearly the same distance on the other side of the 
centre of the apex. 

(S.) Fibula. Conical or discoidal ; the moutb in the centre of the base, 
tlie vent in the margin. 

(4.) CoBsis, Helmet-formed ; the mouth and vent at tiiie opposite ends 
of the base. 

(a,) Scutum, Angular or ovate shield-formed ; the ambulacra crenated 
and porous, disposed in the form of five petals ; the mouth in the centre, 
and the vent near the margin, in the base. * 

(6.) Placenta. Neariy flat ; the upper surface slightly convex j lower . 
flat ; margin acute; the mouth in the centre ; vent nearly mid-way between 
the moutli and the margin. 

C7.) Arachnndei, Placenta-formed ; the mouth in the centre ; tlie vent 
square on the upp^r surface, at the margin. 

(S.) Corda marina, Cordiform; the smaller end truncated, the mouth 
labiated, near the kirger end of the base; the vent in the truncated smaller 

end. 

(9,) Ova marina. Egg-formed; smaller end truncated ; month labiated 
Qear the larger end of the base ; the vent in tjie truncated smaller end. 
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Breyn^ in Schediasm* de Echinis, reduced the num- 
ber of genera to seven^ forming them upon the situa- 
tions of the mouth and vent, and assuming, for his 
groundwork, the sections of Klein as genera. 



Genus I; Eehmometra - 
II. Echimcomu • 

III. Echmocorya • 

IV. EchxMmihAs - 
V. EcHnosfpatagu» 

VI, EcHnohrissus - 
VII. EchinodMcus - 



CidaruofKldii, 

BbuUi of ditto. 

CasHs if ditto. 

Seutwn tf ditto. 

Spatangus and Spatagoides qf ditto, 

Brissus and Brissoides of ditto. 

Placenta and Arachnaides of ditto. 



Van Phelsum, fidopting almost the whole of the ge- 
nera suggested by Klein, and being under the necessity 
of forming new ones, rendered his classification too 
extensive, forming them into twenty genera. 



Genus 1. Echinus - - - 
2. Echinometra 

X Echinosiima • - 

4. Echinites . - - 

h, Echinoneus - - 

6.' Echinodiscoides • 

7. Echinodiscus 

8. Echinoplacos 

9. Echinocyamus - 

10. Echinus saliharis 

11. Echinus pelagius 

12. Echinomitra - - 

13. Echinanthus - - 

14. Echinorodum 

15. Arachnmdes • - 

16. Amygdala • - 

17. Ora - . - . 

18. Nuces - - - - 

19. Campana ' - - 

20. EcMnocardium • 



Cid.MiliariSy Klein, 

Cid, VariolataandMammillariSf ditto, 

ClipeuSf ditto, 

Conulus, ditto^ 

DiscoideSf ditto. 
Laganum, ditto, 
Mellita, ditto. 

Galea and Galeola, ditto, 
Galeat ditto, . 
Conulus, €tpice ohtuso^ ditto, 
Sciitumf ditto. 
Scutum, ditto. 

BrissoideSf ditto, 

Brissoides^ -ditto, 

Brissus, ditto, 

Spatangus, ditto, 

Spatangus and Spalagoides, ditto. 



Aided by these labours, N. 6. Leslie, Professor of 
Natural History at Leipsic, in his Additamenta ad Ja- 
cobiTheodori Klein, Naturalem Dispositionem Echino- 
dermatum, &c. formed the following arrangement of 
these animals, which was published in 1778: — 
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Ck Echinus 



X. CmUtu. Goqs \U Sehkmnilm &. 
n. Clipeus, Vn. Efihinodi8au\i. 

IV. EMmmgusK DC £dktMMc^iite*H« 

V. Eckinocaryst' X« i^potm^^tt* 



* Klein, it may be aam^ p, lOlTy. had divicM' Im Mali on* Fibmim into two 
genera, Canulut and DttoaMto'; bat Leake wnm^f ao material difference 
between these two genexa^ kiclBdiHit tbera ivaaa wider the name of Echu 
mt€8 ; being evidently lad to tfab fram the vanaty of fignres assumed by 
the oaiifca^ thas* fenai^ wMcb^ ftan tbeir vary fiaqoent ocncurrence in va- 
rious partif had m t p a aeA Hn naair of fchmttes mOgmret; and which, in 
many.anCaiiocay iMrae sa dapaenan&.aofiappeaiaaGa*. and' are so roonded at 
their top, as hardly to possess a conical figure. These different forms 
Klein considered as constituting merely so many varieties^ whilst Phelsnm, 
regaiding-them as so man^r distinct speoies, gave to them specific names 
adaf tech ta Aehr fbrrns. These; difereaces were, however, . considered by 
Leske, as dependent on compression, wliich he supposed might have 
talten place dining the process of petrifkctloa, and therefore he could* not 
so separate them. 

Another circumstance requires to be taken into consideration : — In nu- 
merous specimens that have not suffiened mutilation by fracture, it appears 
that this. form. has proceeded fi*om a deficiency of the infiltrated* siliceous 
matter of which tlie casts have been formed. They have evidently been 
subjected to this infiltration whilst placed in their natural situation, on 
their base, and hence have been filled chiefly from below upwards; and, 
consequently, if from any circumstance, the infiltration has ceased before 
the mould has been filled, the more pointed upper part would be vranting, 
and the remaining part would lie nearly level or rounded on its upper sur- 
face. Others, indeed, possessed originally a compressed discoidal figure ; 
but these, as well as those, which have been just described, are considered 
by Leske as properly referrible to Cotiulus, No reason is offered by this 
attentive observer, nor does any. appear, for theirbeing placed under a genus 
bearing another name. 

t This genus was formed by Fhelsum, and agrees, as is observed by 
Leske, with the Discoides of Klein, except in the periphery being ovate, 
or oval rounded, and never angular, and the vent being, oblong and nearer 
to the mouth. 

I In this genus he includes tha two genera Galea and GaUola of Klein. 

S Includes all the scutifonn echini of Klein, whether ovate or anguUr. 
Is subatitnted.for the Placenta of BLlain— it had been previously adopt- 
ed by Breyn. 

•• This is a new genus formed by Phelsum, the generic characters of 
v«bicb<affftliaeiArm$.teik>stellS^mi!^ bij^amnM^ amholaarar; tba lioittttaDd 
yentLiiear to each other, about the centre, of the base. 
H ^TMs' agreerwitlr AfaehiMides of HIein-, the name onf^ being tAattged^ 
ttrTia.i«olttMM«tf KMi^^Cm itfiwiMmy, divided fiBt94liffgipmaai^aM»' 
gi^ and i^^eigotde*,, and the i^oetion 0»MiiirWtari»tii» divided into jBmsu* 
and BHssoidevy were, after much consideration, incftidedliy Eeskeiirthnr 
genus %i^an§!Mc;'ltt^aepatatiogitiia<jai0inbiBBSM>f^ tlii! genua iatoifcair fiina* 
lies .—1. Cordated Spatangi, with a sulcated vertex.— 2. C§rdated Spgtangi, 
not sulcated. — 3. Brissi, oval spatangi, the ambulacra sulcated. — 4. Bris- 
soideSf oval spatangi, not sulcated. 
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fif^ Lo(^ ooilcliides «pi& pMticvlHiftkif nne ibssil 
Eebm^^B, yilmii be ikkils mJebt eerre to fatm anew 
genus between Echinauthas andSpatangas; fiaey agMS- 
JBg witb the fi^mnMr m Om aUnafioa and simctore of 
ik^ mtm^ aad, with ibe Isiittr, in the «ilaiattcni «f 
th9 vent. 

2j«€heT. lAe Iitiiaardk:, 4o wiiom Ae lonmr «f natural 
htetoiir fe M> vuft&h indebted, afterwaids prep€>sed a con- 
aidegaWe change in llie arraagenient of these animals^ 
and in ttie dewMninatioiis^ by rnUxk they fihenki be 4if 7 
tingttiahed^ ampldying the form and ^iae of the ambu- 
tocm amang the generic dtatisasttoiis. 

^Rhe arrangement dins made was the following ^ : — 

Division of EchihidecB. 

h The vent below the margin^ in the lower surface^ 
pr in the mar^gin. 

* Themouttibeneaith, always cental. 
ScuUUa ^ 

CJypeaster r AmbQlacra contraeted. 

C lexii \ AmBulacra complete. 

^^ Tbo mouth beneath^ not <^entralj b«t aj^proach- 
ingtotheiaacgin* 

Spatangus. 
2. The T4«it abo^e the laargin^ and coos^^^pieatly 
dosiai. 

0. Tba Teat^iflxMtl, but apfOtoacbiiig t0 the laargHi. 
Cemdnhs. 
Jfn^koUte^i. 
b. The anus dorsal aad v^rticc^; Urn shell r^gjalsur. 

♦ Histoire Naturellc dcs Animaux sans Tertebres, Tom. Ill, p. 6. 

Digitized by LjOOQIC 



112 

Soiiella, the first genas, comprises Placenta of Klein 
(Eckinodiscus of Breyn and Leske), and Echmara^^h" 
nms of Klein and Leske. 

The admission of EcMnarachnius within the limits 
which Lamarck has prescribed to this genus cannot be 
allowed.- The ambulacra^ extended only to the margin^ 
and the month placed on the upper side of the margin, 
must exclude it from a genus, comprised in a section, 
the members of which are described as having the am- 
bulacra complete, and the mouth beneath the margin. 
Of the name of the genus, it may be observed, that it 
is not more expressive than that which it is proposed to 
supersede ; and is, besides, the diminutive of the word 
(Scutum)^ by which another widely different genus has 
been designated. 

' Clypea^ster is a new, but does not appear to be a 
more distinctive, name for this genus than Scutum of 
Klein, or Echinanthus of Leske, Breyn, 8cc. 

Fibularia is proposed as a denomination preferable 
to that of Echinocyamus, which had been adopted for 
this genus by the assiduous Phelsum. No reason, how- 
ever, for this preference appears, and the term, Fibu- 
laria, is so far objectionable, as it resembles Fibula 
employed by Klein, with equal propriety, for a section 
including 'echini of very different characters. 

Echinoneus is applied in the same manner as by La- 
marck. 

Oulerites is assumed as appropriate to the genus the 
first species of which is Conulus albo-galerus of Klein, 
and is followed by those other fossil echini to which 
have been applied the more apt name of Conulites. 

Ananchytes is employed in the place of Cassis of 
Klein, or of Echinocorytes of Jjeske. 

Spatangus is applied nearly in the same manner as 
by Leske; its species are divided into those with four 
and those with five ambulacra. 
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Cassidtdus is tiie niime of the gen^s proposed by La- 
marck for the reception of those echinites which Leske 
described as haying the month in the centre of the 
base, and the vent above the margin, possessing, as it 
were, those generic characters which wonid form a 
genus between Echinanthus and Spatangus. 

NucleoKtes.— The echinites of this genns are ad- 
mitted, by Lamarck, to agree so closely with thpse of 
the preceding genus, that they might be united; the 
only material diflference being, that the ambulacra in 
the Casgiduli are contracted, but, in the Nucleolites, 
are radiated to the mouth. 

The genus Cidaris is divided, by this naturalist, into 
two genera. The one, named by him Echinus, is in- 
tended to comprise all those species which have the 
tubercles, on which the spines are placed, entire ; the 
other, distinguished as Cidarites, contains all those 
whose tubercles are perforated for the* transmission of 
what is considered to be a muscular cord. The species 
of this latter genus he divides into two families, the 
turbans and the diadems. 

In forming the following arrangement, the classifica- 
tion of I^unarck being the latest, and having the sanc- 
tion of a name so justly celebrated, has been almost 
exactly followed. 

From the situations of the mouth and of the Vent are 
formed the chief generic distinctions. When the mouth 
is central, the echini are said to be Emmesostomous ; 
and when towards the margin, Jpomesostomovs : when 
the vent is in the vertex, they are distinguished as Atw- 
cystous, when in the base as CatocjfstcmSy and, when 
in the side, as Pleurocystaus. The more; obvious cir- 
cumstances dependent on the ambulacra^ and on the 
general form and surface, complete the characters of 
each genus. From the more subordinate distinctioujs 
of form, &c. result the several specific characters* 

Q 
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- OjSnusL JfeMiM«— "With a fOfindiiih, testaceous or 
ohiafaceon internal Akky itiolining to oral ; the month 
beneafli, aiid central, armed w^ five bssicolae ; . the vent 
vectiGal* Ten areas, five large and five smaller, set with 
Soiperforate toberoles for the articnlation of spines; and 
ten porons ambulacra, or bands, interposed between 
Ae areas, are disposed vertically from the month to the 
vent. Fl. II, fig. 1. 

It has been flionght advisable to adopt, with Lamarck, 
the division of Cidaris of Klein, Iieske, &c., into two 
genera. Echinus and Cidaris: the former having the tu- 
bercles entire, and the spines which are set on them, 
moved only by the muscular fibres in tlie investing cu- 
ticle ; the latter having them perforated through their 
centre, for tibe passage of ainuscular cord, which, being 
attached to the base of the spines, serves to augment and 
to direct their motions *. 

The EekhU are distinguiishable, not only by their im- 
.perforated tubercles, but by the spines tirhich are arti- 
culated on these ttibercles, which are simple in their 
fdrma, and either smooth or very finely granulated. In 
' some, which hiav« somewhat of an ovialform, the spines 
are of difierent sizes and shapes on the same shell; 
these are considered as approximating to Cidaris. The 
ambulacra are not here so regularly formed^ nor so dis- 
tinctly separated from the areas, as in those species 
which belong to the other genus. 

Sp.l. £. ^otf&nlti^.— Snbglobose, rather hemisphe- 
rical; areas, with tubercles not large. The ambulacrd 
with six rows of pores, disposed obliquely ; the spines 
acicular. Recent and fossil. 

2. — saxatUis. — Suborbicular and rather depressed ; 

* It must be obienred, that the difference, forming here a generic cha- 
racteristic, may be found in the individoalsof another genus. Spatangta 
purpureus has its tubercles l>crforated. 
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eight, rows of iabercl^s in th6 largcfr sUieas, tbe iMrd 
from. the sides larger than the rest; four rows mtbci 
lessen The ambulaora narrow, with three double rows 
of pores; the spines aQicular and longitudinally stri- 
ated. Kecent and {ossih-^Leste op, Kleiu, Tat. 
XXXI, jfjgr. -^, 1>. 

3. E. angulosus. — ^Rather depressed, and subangular; 
two rows of larger tubercles in both large and small 
areas, surrounded with smaller, ^fhe ambulacra with 
three double rows of pores, the outer ones in a straight, 
the inner ones in zigzag lines. Recent and fossil^r 
— Leske ap. Klein, Tab. II, fig. 7. 

4. — excavahis. — Nearly hemispherical; the areas 
with two rows of miliary, surrounded by granular tu- 
bercles ;. the ambulacra depressed as if excavated, and 
having a double row of alternating pores. Fossil. 
—Leske ap. Klein, Tab.XIAV, fi^.S,4. 

5. — fenestrattis.'-Vionndish, the base smooth and 
widely open ; the larger areas wit]i six. rows of tubercles, 
the two . intermediate rows largest; the smaller areas 
with two rows of larger tubercles; the surface of the 
areas granulated wijth minute tiibercl^s. The ambulacara • 
granulated and pierced with three pair of pores, ,trans- 
versely slanting; the spines setose. Recent and 
fpssil.y— Xe^ibe ap. Klein, Tab. IV, fig* 3. 

It is doubtful if Ech. lucunter is not a variety of this 
species. 

6. — rupestris. — Subelliptical ; areas with two rows 
of larger tubercles, with smaller ones between in a 
serrated line ; the ambulacra with the pores in curved 
lines ; spines acicular. Recent and fossil. — Leske 
ap. Klein, Tab. V, Jig. a, b, c. 

7. — variegatus. — Orbicular, rather depressed; larger 
areas with tubercles of a medium size ; smaller ones a 
little more raised, with three rows of smaller tubercles ; 
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amlmlacm with fluee paini of rows of pores; mouth 
nearly round, sli^tly waved ; vent round. Recent 

and rare. — Leske ap. Klein^ Tab. X> Jig. B, C. 

8. E. pusiuhsusi — Heouspherical and depreaied; 
larger areas with medium-sized tubercles, beginning at 
the ei|ds with, and extending in the middle, to Siix, in 
transverse rows; smaller areas. with two longitudinal 
rows of smaller tubercles ; ambulacra with four or five 
pairs of rows of pores, wide towards the moufli { the 
moutti large, widely sinuous ; vent small. Recent. 

— Leske ap. Klein, Tab. .XI, Jig. A, B, C, D. 

.9. — ^mnm/alii^.— Suborbicular, slightly angulated ; 
larger areas with seven rows of smallish tubercles on 
each side, leaving a space in which the joining of the 
assulse is seen; smaller areas with four rows on each 
side ; ambulacra with pores in three pairs of rows, disr 
posed in quincunx order; mouth rather small, slightly 
winding ; vent circular. Recent. — Leske ap. Klein, 

Tab. XI, fig. £, F. 

10. — tesselatus. — Suborbicular, slightly conical; 
areas showing the assulaa, and bearing slight traces 
only of a row of tubercles ; ambulacra with two rows 
of closely-set pores; mouth circular, small, and turned 
inwards; vent small. Fossil. — Leske ap. Klein, 
Tab. XI, fig. G. 

11. — botryoides. — Subglobular; larger areas with 
two row's of largish tubercles ; those of the smaller not 
discoverable with precision, but these areas are more 
raised than the larger; ambulacra with two rows of 
transversely bent lines of pores. Fossil. — Leske 
ap. Klein, Tab. XI, fig. H. 

12. — toreunuiticus. — Nearly hemispherical; vertex 
rather raised; areas with two rows of tubercles with 
crenated margins surrounded by granular tubercles, 
almost to the ambulacra. The larger areas have 
four rows of excavated transverse lines, two of which 
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lie -Clearest' tQ liicr mnbidaefa^ and separate ttiem frMn 
the largest tubercles, "and two ate placed wMhfn the 
rows of tubercles; the outer and Imier rows of lines 
afe opposed to each ofher, altematfaig with the tuber- 
dies, whilst the inner adjacent rows alternate with each 
lother. <In the lesser areas only two- rows are placed 
betweettlhe tubeitles ; fliese excavated Hnes exist only 
from the vertex to the widest part of the periphery. 
Ambulacra with pores disposed in serrated rows ; 
mouth small, retra;cted. Recent and fossil. — Leske 

ap. Klein, Tab. X, fig. D, E. 

13. E» pentagonus. — Pentagonal and «nbpyramidal ; 
the sides nearly flat; the porous £Etsciae with two rows 
of pores ; the areas, on die upper part, with but few 
«mall tuberbles, but^ on the lower, tliickly set witti tu- 
bercles surrounded by circles. Fossil, found in 
the upper oolite. 

This species is very interesting: its form is so de- 
cided as to authorise it to be considered as possessing 
a depressed, obtuse, flve-sided subpyramidal form. The 
•upper parts of all the areas are remarkably bare; but, 
about tiie rounded margin, the verrucse, surrounded by 
Tings, as in £cAtnim/&t», become frequent, and, particu- 
larly over the whole of the base, they are set very 
thickly, but distinctly, between the interposed biporous 
bands. 

Tlie descriptions given, by Lamarck, of several of 
the Bpedes of Cidaris, brou^t by MM. Peron and Le 
8ueur, give reason for believing that the recent ana- 
logues of more of' our fossil echini maybe discovered in 
the Soutli Seas. 

U. --^ virgdtus.--**JieiJDisphencol, rattier rkised; sub- 
irentricose, assulae apparent; the middle of the areas 
.fliin' nt tubevcles, and stri jped with violet ; the ambulacral 
bands with three double rows of pores. Recent. 
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15. E. glob^brmis. — ^Nei|rlyj9lieroidal;red0ionuig«b 
coloured, with white-eyedtutxerclm; four rows of poves 
in the areas^ . Reofint — Lam^ 

16. — pafyftonafiff* — Hemisphericaly rather depieas- 
ed; subpentagonal; gfeemah^ Widi . traiurrerse . wllito 
zones deeussuEUting white ponnsra^ii;. tb^ lowfrsaxfiEtccr 
concave. Bec6iiti7-Xim« . 

17. — nMicula/i^.-^Hemi^ph^riic^l ;. wfaite^ with spots 
of a greenish ydlow disposed in tfansve^e zones; 
areas slightly Teraleoas. BecenL-^Lavs^ 

18. *-- var^a^ttf.^-Hemisphmcally ,gh>ba6^» varies 
gated with green and whitfs^; the pores in twctpaii;s at 
rows atdte.side&oflheareaft;. the spines greeuc; 
Recent.-r-2kAf»» 

19. — bigranuUsfis* — Hemispherical, rather depress^ 
ed; ambulacra rather 1>ajre; thej'pozes in ionr rows-: 
the areak with lai^ tnbfndes^ in doiible rows. . 
Fossil.-^jLom. 

20. -^iar^fUEffisi'^ Hemispherical ; ambnlacm with 
pores in.fonr rowb; the tnbeEdks of tiiet largosd; axieaft 
but small,-, the i^est as if: c^noeredowit^. sanL . . 
Fossil.— i>im:. . 

21. — mreb'ca.^^Orblcular, depressed,; basr^ nearljF 
flat; areas mnltifarioadytubdrcubtiad;, the laiteer with 
eight or twelve, the smallm: with ibUr or>aix.Jows, ..A 
suture pdsses danfn ih^ middle of :1iie aresiS]. Ambulai 
era sunken, with five double rows, of pores; pioq^ 
small; with tjon-grooves. . Recent, large asa 4Phil4'S| 
head. Tasoan ) ^d . Adjoalio . Seav^Xesite op* . J^ jfi^ 
Tab.lUj^fig.Ay B.. f . 

22. — flammea. — Nearly hemispherical, depressed ; 
the larger areas with twelve rows of tubercles at the 
brpaderpairt; the less, more raised, and with three rows 
in the middle part ; ambulacra narrow ; mouth *sikia]I. 

Recent.-^ jLe^jfc^ ap. Klein, Tab, X, fig. A. 

23. — ifidiiimi/fatow---SubeU]ptical, .depve^^ed; /six? 
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teen or eighteen impeffomte papillae in the la^er areas, 
and fourteen in the smaller, the largest being about the 
margin, and followed by others of a middling size: 
all encircled by others of a granular appearance ; the 
ambidacra rising broad from the mouth with four or five 
pairs of pores, and tenninating in one sinuous pair; 
the mouth large, and the vent pentangular *. 
Recent and fossil.— Leske dp. Klein, Tab. VI. 

Gbnus II. Cidaris. — With a spheroidal or depressed 
orbicular crustaceous or testaceous internal solid skin, 
furnished with tubercles perforated through th^r sum- 
mits, supporting moveable spines, the largest of which 
are bacciliform. The ambulacra are complete, reach- 
ing from the vertex to the mouth, and bordered by two 
multiporous bands. The mouth beneath, central, and 
supplied with teeth. The vent above, vertical. 

In the species of this genus, in which the tubercles 
are pierced through their apex, for the passage, it is 
presumed, of a muscular thread, the ambulacra are 
narrower and more regular than in those in which the 
tubercles are imperforate ; the little porous bands, too, 
which border the ambulacra are less diverging and 
more nearly approximated. Their spines are various, 
never uniformly setous, but either laige and sudiform 
and as if truncated, or long and crenulated, with others 
very small and numerous, surrounding, as with a little 
collar, the base of the lai^er ones. In some of the 
species of this family, the margins round the papillous 
tubercles are regularly crenulated. Lamarck divides 
these echini with perforated spines into turbans .and 

* Spines are of the palM^adoe kind, 9ude8 firtaUtianimj Klein; and are 
placed on the large nammillary tubercles; small, spatuloas ones being at« 
tached to the smaller tubercles. Some of the fossil specimens resembling 
tills species deserve rather to be considered as distinct species, haying very 
Jong cylindrical spines, denticulated in longitndinal striae.— Some in the 
writer's collection are more than three inches in length. 
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diadems* By the fonaer tenn he designates those 
which are rather elevated, but nearly spheroidal, with 
the ambulacra winding; by the latter he means those 
which have a round depressed shell, with straight am- 
bulacra, and with spines generally hollow. 

Sp. 1. Cid. imperious. — Subglobose, depressed on 
both sides; the ambulacra and smaller spines of a vio- 
let colour; the larger spines cylindrical, but rathdr ven- 
tricose, striated in their apex, and marked with white 
rings. . 

Cid, papUlaia major. — l4ske ap. Klein, Tab. VII, 
fig. A. 

This Oidam differs from Cidaris mammillata, KLin 
its shell being more globular, and in its tubercles being 
pierced. 

2. C. diadema. — Nearly circular: the vertex depress- 
ed; the base rather convex; the mouth' large, and the 
vent circular. The larger areas have two rows'i^f large 
tubercles next the ambulacra; between which are two 
rows'of spiall, surrounded by others still smaller. These 
tubercles are pierced in their tops, and their surround- 
ing rings^ are finely crenulated. The ambulacra are 
bordered, and have three pair^ of rows of pores in their 
widest part, which lessen as the space is contracted. 
The spines are acicular, and are surrounded at their, 
base with a ring, within which is the excavated bulb 
that artioplates with the perforated papillary tuber- 
cle. Recent and fossil. — Leske ap. Klein, Tab. 
XILXYII, fig. 1,2. 

3. — papillata. — Orbicular, but the verteit depress- 
ed and the base flattish ; the areas with two roi;<fs in 
each of perforated papilla&> each surrounded by a cir- 
cle of granular tubercles and punctured spaces. Be- 
tween each two winding biporous bands, or ambulacra, 
a band is raised which corresponds with the smaller 
areas : the mouth is neaj-Iy round ; the vent varies in its 
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fonn. Recent and toBsH.^-Leske ap. Ktein, 

Tab. VII. 

In some fossils, probably of this species, the spines 
assume a ventricose, claTated fonn. These haye been 
long known by the name of Lapidesjudaici. 

4. C. atratus. — Ovately hemispherical> rather de- 
pressed ; of a violet colour, inclining to black. The 
tubercles large; the dorsal spines short, obtuse, and 
imbricated ; -those at the circumference subspathulated. 
Recent— Cid. violacea, Leske. 

6. — crenularis. — Subglobose; with two rows in 
the larger areas of large tubercles, crenulated round 
the papillae. Fossil, from Switzerland. — Bourguet 

Petri/. Tab. LII, 344, 347, 348. - 

6. — psmdo'diadema. — Depressedly hemispherical; 
the bands straight and biporous ; and two rows of large 
tubercles in each area. Fossil. 

7. — calamaris. — Spheroidal, rather depressed ; the 
larger areas, with distant papillary tubercles, surround- 
ed by a granular surface ; two rows of tubercles in the 
smaller. The ambulacra, with pores, in four divisions; 
the spines hollow, and possessing much of the Structure 
of a quill. Bjecent— Leske ap. Klein, Tab. XLV, 
fig. 1-4. 

8. — racKato.-^Circular, depressed ; the vent sur^ 
rounded by plates forming a star of five angularly 
pointed rays, with a foramen in the point <^f each tay. 
From each termination of these rays proceed two other 

/ rays forming another star ; these, being the ambulacra, 
are pierced with numerous pores. The interstices, or 
areas, are filled with differently sized tubero}^s. On 
tlie base is also a stelliform expansion, in the middle 

. of which are five semilunar openings. 

This is a large recent echinus ; Echinanthus fnaj6r, 
Seba. —Komet groote, Phelsum. — Leske ap. Klein, Tab. 
XlAY.fg.l. 
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The following fossils appeat to belong to this gc-^ 
nus, but their specific characters are not so ob- 
vious : — 

9. Coronalis. — Nearly hemispherical; the areas al- 
ternately wide and narrow^ with scattered papillae; 
the ambolacra fiat^ uniting at the top, and forming a 
fiat space round tibe vent. Fossil. — Leske ap. Kkin, 
Tab. VIII, fig. A, B. 

10. Corollaris. — ^Various siliceous nuclei have been 
placed under this head which have doubtlessly belong- 
ed to different species of Cidarites. — Leske ap. Klein, 
Tab.VUhfi^.C. 

The fossU specimen, named Cidaris asterizans, by 
Klein, does not appear to deserve, as is justly observ- 
ed by Ledke, to be considered of a different species, 
being a spathose fossil of C diadema, or of one of its 
varieties, the striae^ in the engraving, having been too 
much helped by the artist.— Lesite dp. Klein, Tab. XLVI, 
fig. 5. 

Genus III. Clypeus. — Of a roundish subcorneal form; 
. the base rather concave; the mouth beneath, nearly 
central i the vent near the apex; the ambulacra bowed, 
striated across, bordered by pores, and disposed in five 
pairs, each pair forming a petaloidal figure, and are 
then continued in the form of bands to the mouth. The 
smaller areas are contained within the petaloidal figures, 
and the larger surround the ambulacra, and are ex- 
tended over the rest of the surface, which is covered 
with small tubercles, separated from each other by dis- 
tinct circlets. PL 11, Jig. 6. ' ' 

Synon. Echincibrissm, Breyn. 

Sp. 1. CI. sinuatus. — Nearly orbicular, depressed; 
one of the larger areas is divided by a longitudinal 
groove, commencing near the apex and continued nearly 
to the margin ; the ambulacra are bowed and broad. 
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are transversely divided by bars, leavbg interveidng 
openings, and are bordered by rows of thickly set 
pores; each pair of ambulacra apprp^dmate towards 
the margin^ and thus almost enclose th^ smaller areas. 
The base is divided by five bands, proceeding from the 
ends of the petaloidal ambulacra and terminating at the 
mouth; the mouth is small and pentagonal; the vent 
opened laterally in the apex of the groove which exists 
in the upper surface. 

This is the polar stone of Plott. 

No recent species of this genus is known. 

This genus is not even mentioned by Lamarck : and 
the first species here noticed is oflFered by him interro- 
gatively, as similar to Galerites umbrella^ with which, 
however, it does not agree, since one of the generic 
characters of Galerites is the having of the vent placed 
in, or beneath and near to, the margin. 

2. CL eonoideus.-'A spathose petrifaction ; the figure 
conoidal; the circumference subrotund, inclining to the 
elliptical. The divisions and. situations of the areas, 
with the structure of the ambulacra, and the nature of 
the surface, point this fossil out, in the opinion of 
Leske, as being a species of this genus. 

CL hemisphiBricus and CL quinqaelabiatus are nances 
'given to two mutilated fossil specimens, possessing, in 
Leske's opinion, uncertain claims to places under this 
genus. The first, he thinks, resembles Galea Wa- 
grica, Klein ; and the second does not appear to have 
been in a state, the vent not, being discoverable, to 
allow a correct judgment being formed respecting even 
its generic characters. , 

Gen us IV. Cassidultts. — Ovate or subcordiform, 
and rather raised ; the mouth beneath, subcentral ; the 
vent at one end, considerably above the margin; the 
ambulacra porous, subpetaloidal^ and reaching nearly 
to the margin. PL II, fig. 7. 



Digiti 



zed by Google 



125 

Tbese echinida^ were pointed QQt by Leake as lequiring 
to be placed under a distiiict and new gemu^.'the moufli 
being placed nearly in the c^ti^ of the base, and bear- 
ing the character ofEchinafObus;, the vent situated on 
the upper part of pne end, as in Spai^igus. Leske hav- 
ing declined giving a name to the genus, it received it 
from Lamarck. / 

Sp.l. Caas. pyriformis. — Ovate and gibbous, flie base 
rather flat; the surface, particularly of the base, tuber- 
cular; and the bacj: slightly carinated; the ambulacra 
obsoletely porous ; the mouth roundish, subpenta^ponal, 
and with five rather prominent lips; a double row of 
pores, forming a five-rayed star, "round the mouth; the 
vent round. FossiL ^ 

2, — lapis cancri. — Convex and obtusely ovate ; the 
vertex excentric and perforated with four pores ; the am- 
bulacral lines of pores double, and fonning subpeta^ 
loidal figures, with the terminations open; the moulfi 
not exactly in the centre, but nearer to the. narrower 
end ; the yent round. Fossil. 

3. — patellaris. — Oval and flattish; . the back very 
slightly raised, and the base as slightly concave ;/the 
ambulapra biporous; the. pores linearly connected. an 
the form of a star, and rathet separated from the resiof 
the surface by an obsolete line./ 

Lamarck, who considers that the characters: oifht 
ambulacra should be reckoned among the disttnguisbing 
generic cffaractersi has instituted the following gen^ 
for the teception of such of the echinidas as accord wLUi 
the preceding genus, Cassidutus^ in every respect, except 
in the state of^the ambulacra. These> in this genus^ 
reach only to the margin ; but those which belong to (he 
following genus are extended to the centre oV^Ae base^ 

Genus V. Nuckolites. — Ovate or subcordifocm, ra- 
flier raised; the mouth beneath and snboeiitral; the 



, Digitized 



d by Google 



126 

vent at tiie end, much above the margin; fhe ambula^ 
cm radiating to the centre of the base. 

Synon. Echinctbrissus, Breyn. 

Sp. 1. Nud. scutata. — Elliptical and rather quadrila- 
teral ; slightly convex and widest behind, where^ it is 
sulcated; vent dorsal. Fossil. , 

Lamark places under (his species, Spatagus depressus 
of Klein. This is an interesting fossil. From its form 
and sulcus, and from the situation of the mouth and 
vent, it 'approximates to Clypeus; and, from its four 
radiating ambulacra, with the fifth passing along the 
sulcus, it resembles Spatagus, 

2. — ^^ coUmbaria. — Obovate, rather elevated, and 
widest behind; ambulacra with biporous lines> with 
faint striae ; the mouth pentagonal. Fossil. 

8. — ovuJum. — Ovate and pulvinated; with thinly 
scattered tubercles with surrounding rings ; the ambu- 
lacral lines subbiporous. Fossil. 

4. — amygdala, — Ovate and rather gibbous, the ver- 
tex rather prominent ; the ambulacra very narrow ; the 
vent beneath a small projection. Fossil. 

A figure illustrative of this genus appears to be un- 
nec4^ssary, as it would differ from that of the preceding 
genus only in the form of the ambulacra. 

Genus VI. Echinarachnius. — Circumference subpen- 
tagonal ; the upper surface slightly raised, rather conoid- 
ally, in the centre; the under surface flat; the areas /se- 
parated by ten tortuous crenated lines; and ii&mediately 
between the approximating larger areas are interposed 
five straight slightly sulcated lines, which, passing over 
the margin, are extended to the mouth ; thus dividing 
the surface into five equal parts. The mouth is beneath, 
and cenHGd; the vent square, on the upper side^ close 
to the margin. 

The whole of the surface i^ marked by elegant 
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tracings^ as if with ink, bearing somewhat of the ap« 
pearance of a spider's web. PL II, fig. 8. 

But one species is known, which has only been seen 
recent, and is placed by Lamarck nnder his genus Scu-* 
tella; but the situation of the vent, decidedly on the 
upper surface, appears to claim for it a distinct genus. 

GbnusVII. Galerites. — Conoidal or subpyramidal, 
rising from nearly a circular base, and terminating in a 
vertex more or less obtuse ; the mouth beneath, central ; 
the vent beneath, in or near to the margin ; the surface 
divided into larger and smaller areas by ten pair of am- 
bulacral lines passing from the vertex to the mouth, 
the* area in which the vent is placed being the largest. 
Pl.l\,fig.9. 

Synon. (hnalus, Klein. Echinites, Leske. Echimh 
conus, Breyn. 

No remains of these animals are known to exist but 
in a mineralised state. These petrifactions have been 
distinguished by various appellations-— 5cobp67icIrito, 
BufonitcBy Cap-stones^ &c. 

Sp. 1. Gal. albogalerus. — Conical; circumference 
subovate, there being a slight extension on that side in 
which the vent is placed ; the vertex perforated with five 
foramina, in the tips of the lesser areas ; the surface 
is beset with minute, tubercles, and the sutures con- 
necting the assulae are generally visible: the ambu- 
lacral lines of pores are placed close in straight double 
rows ; the mouth round ; the vent oval, the shell round 
it being vaultedly convex.-rXc^Are ap. Kkin, Tab. XIII^ 
fig. A, B. 

2. — depressus. — Circumference circular; the divi- 
sion of the areas marked by- the sutures, but the assulse 
not shown ; the mouth rather small ; the vent large and 
oval. 

8. — vulgaris. — Under this vague and comprehensive 
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Resignation are placed those numerous small fossil spe- 
cimens which are common in many parts of the world ; 
possessing the characters of the genus, but varying so 
indeterminately in their minor distinrctions, as not to 
allow of th^^ being described as definable varieties. 
They are found, sometimes, to vary so in their figures, 
as if they were the members of some undescribed genus: 
instead of possessing tjie complete conical form, the 
vertex is depressed as if truncated; and sometimes the 
slight angles are entirely removed, and the sides are so 
rounded that the fossil possesses ahnost a globular 
form. Even the mouth and vent, though in their regular 
situation, are frequently found to vary in their size and 
form. The areas vary considerably, being sometimes 
raised, other times sunk; some beax the marks of the 
assulae, and others not. The ambulacra vary in their 
breadth, as well as in their depth, or elevation, and 
sometimes, but rarely> show the two lines of pores. 

As these fossils, which axe. almost all siliceous casts, 
bear the markings of the inner surface of the shell 
which they filled, their surfaces must necessarily difier 
from- the outer surfaces of the shells from which they 
proceeded; and endless, indeed, are the diffidences 
which have resulted from the various degrees of cor- 
rectness in the casts, and which must have depended 
not only on the condition of the mould, but on the 
.state of the injected matter and the degree of perfec- 
tion to which the crystallizing process had been allowed 
to proceed. 

4. Gal. quaterfasciatus.—^'SeBaly globular or acutely 
conical; four small and four large areas divided by eight 
.ambulacra ; the mouth and vent quadrangular. 
Fossil. Siliceous. 

6. — sexiesfasciatus — Subcorneal; vertex obtuse; six 
large and six small areas, separated by twelve tubercu- 



Digitized by LjOOQIC 



129 

lated ambalacra ; vent round, and larger flian the month. . 
Fossil. Siliceous. 

These fossils are exceedingly rare. 

The following species are also particularised by I^a- 
marck:— ^ 

' 6. OaL abbreviatus. — Fossil, from France and Ger- 
many. 

7. — fissuraius. — Fossil, from the north of Germany. 

6. — hemispluBricus. 

It is doubted whether this may not be the same as 
JS. subuculus of Leske ap. Klein, Tab. :&IV,fig. L—O. 

9. — depresm^. — Leske ap. Klein, Tab. XL, fig. 5, 6. 

10. — rotularis. — ^This is referred to Ech. subuculus 
of Gmelin and of Leske, Tab. XIV, but is supposed 
to be dissimilar from G. hemispluBricus. 

11. — conaideus. — Large ; conoidal, nearly circular ; 
the mouth transverse, surrounded by a hollow. 
FossiL Italy. 

12. — scutiformis. — Resembles that figured by Klein, 
Tab. XLII, fig. 2, 3. 

13. — ovatus. — Ovato-conoidal; depressed at the 
sides. FossiL 

14. — semi-globus. — Orbicular and hemispherical; the 
vertex excentrical. — Leske ap. Klein,' Tab. XLII, 
fig^'S. 

15. — cylindiicus. — Cylindrical; short; the back 
rounded, but nearly flat. 

16. — patella. — Orbicular, depressed, and rather 
convex ; the ambulacral grooves elegantly striated ; one 
4^ the areas excavated by a longitudinal groove. — En- 
cychp. PL CXMII, fig. 1, 2. 

17. -— umbrella. — Is questioned as being Gypeus si- 
nuaius of Eleia, with which the description agrees ; but 
Lamarck has not adverted to the vent in Clypeus being 
on the upper surface. 

18« — 7 exeentricus. — Ovate, convexly gibbous; the 
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Yertex excei^cal, from wbicb proceed four ambnlaora; 
the lower side sulcated with five grooves. 

This curious and irregularly formed fossil is described 
as being as large as tibe preceding. Its habUat is not 
mentioned. 

19. O. ^&tictdbi.^Discoidal; vertex subrotond; base 
rather concave ; the whole surface of the areas set vrith 
minute rings ; the ambulacra biporous ; the mouth small 
and circular ; the vent e ven^ minute, and circular ; the 
vertex sometimes scutellated in those specimens in 
which the shell remains. 'Fossil. 

Ecbinites mbuculus of Leske^ figured by Klein, Tab. 
XIV, l^ m, n, o. 

Gbnub VIIL Cfypea$ier. — Oval, elliptical, sub- 
angular; sometimes raised and gibbous in the centre; 
the margin thick and rounded, the under side concave 
at the centre; the mouth, armed with six bony pieces, 
is beneath, and central ; the vent beneath, and in or 
near to the margin ; the ambulacra, on the upper sur- 
face, in a pentapetalous form. PL II, Jig.2» 

Synon. Scutum, Klein. EchinantJtus, Leske. 

Sp.l. CL humile.'— Ovate; margin winding ; ambula- 
cra with twQ^ rows of pores connected by small trans- 
verse grooves, and so disposed as to form the sides of 
five petaloidal figures; the larger ar^as are disposed 
around, the smaller ones circumsaribed by these ambu- 
lacra, and somewhat raised ; • the surface covered by 
granular tubercles, ^efc in rings, with numerous smaller 
grains interposed ; the base flat towards the margin, and 
concave in the middle; the mouth deeply seated in the 
centre,, of an obtuse pentagonal form ; die vent trans* 
versely oval. Recent and fossil. 

2.; — altum. — Snbovate'; vertex conoidal, consider'* 
ably vaulted; areas^ granulated, the larger without, the 
smaller within, the. petaloidal spaced foimed by the 
ambulacra. 



Digitized by 



Google 



131 

This species is only known in a petrified state. It is 
distingnisliable by its size, being, sometimes, six inches 
long, and two inches in height, by Its rising in a round 
tanlted form, and by its ambulacra being large and 
wide. Fossil. 

The casts of the two last upecies form very interesting 
fossils. Org. Remains^ PL II, fig. 8, and PL IV, Jig. 7, 

8. C. ovatuB. — Ovate; the margin not waving^ the 
upper part convex, with four pories In the vertex ; the 
lEunbulacra, in petaleidal fbrms^ not united at their 
lower terminations, but the one side of each ray extend, 
ing farther than the other; the surface covered with mi* 
nute tubercles ; the base flat ; the mouth subreniform, 
with five prominent lips, Irom the hollowed spaces be- 
tween which proceed five grooves ; the vent in the mar- 
gin. Becent and fossiL 

Leske ap. IQein, TaK XX, fig. c, d. 

4. — orbiculdttis. — This is a fossil which was 
placed, by Leske, under this genus, witli considerable 
doubt, it being so injured that the state of the under 
part could not be ascertained. 

6. — marginatus. — ^With a convex stelliferous vertex; 
with short ovato-acute ambulacra; the margin rather 
thin,- expanded, and broad. 

Scilla, Corp. mar. Tab. XI, fig. inferior. 

6. — scMff/brmis.— Elliptical ;* the back flattish and 
submarginated. 

Seba. mus. Ill, Tab. XIII, fig. 28, 24. Encyc. PL 
CXLVI, fig. 1, 2. 

7. — laganum'. 

Echinodiscus laganum. Leske ap. Klein, Tab. XXII, 
fig. a, 6, c. 

8. — excentricus. — Suborbicular, depressed, but ra- 
ther convex; five narrow ambulacral compartments di- 
varicating from the excentric vertex ; the vent marginal. 

Encyc. PL CXLIV> fig. 1, 2. 
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9. C. (wtfarmis. 

Eckmanthus avahu, Leske ap. Kl. Tab. XX^Jfjf. c, d* 
Recent and fossil. Found in the So\i(h Seas. 

10. ^poUtuu. — Ovate, inflated, and smooth; with 
fiye long narrow ambolacral compartments, open at 
fl^eir terminations. fossil, from Sienna. 

11. — henUspluBricus. — Orbicular, convex, and semi- 
globose ; with five ambu|acral divisions radiating from 
the excentrical vertex. Fossil. 

12. — «/ett{/«nM.— Ovate and tumid ; with five loi^ 
narrow ambulacral divisions, the contained areas rather 
prominent. 

Knorr. Petr. p. 11, Tab. E. in, fig. 6. 

Gbnus IX. Scuiella. — Bather flat or discoidal; 
slightly convex on the upper surface; with four large 
pores in the vertex ; the margin rather thin and acute ; 
and the base flat. The ambulacra short, disposed in a 
pentapetalous figure; the mouth beneath, central; the 
vent beneath, between the mouth and margin. PL II, 
fig. 10. 

The mouth is armed with five pieces, divided into two 
branches, and vertical irregular plates are interposed 
between the two branches. 

Sjmon. Placenta, Klein. Echinodiscus, Breyn, Leske, 
and others. 

Sp. 1.—- iSctf^. dentata. — Orbicular, depressed ; the disc 
entire ; the posterior part of the margin dentated. 

Leske ap. Klein, Tab. XXII, fig. JB, F. 

2. — dft^ttoto.— Orbicular, depressed ; the disc pierc- 
ed in the fore part by two or four openings. 

Leske ap. Klein, Tab. XXII, Jig. A, B. Dechu 
digitatus. Fig. C, D. Octies digitatus. 
^ 3. — emarginata. — Orbiculato-elliptical, depressed ; 
with six foramina, five of which cut into the margin. 

Leske ap. Klein, Tab. L, Jig. 5, 6. 

4, — 5ej/om.— Orbicular, depressed, and as if trun- 
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eated; with six oblong foramina; the Tent near to; tha 
moaih. 

Leske ap. Klein, Tab. L, fig. S, 4. 

5. S. ^ngt^/bra.-— Orbicular, depressed, and sab* 
reniform ; with five oblong foramina ; the T^t near to 
the mouth. 

Leske ap. Klein, TaJb. XXI, Jig. C, D. 

6. — quadrifora. 

This appears to be only a variety of Scutella emar- 
ginata, in which only two of the three posterior fora* 
mina reach the margin. It however differs in being 
somewhat snbreniform. 

7. — bifora. — Obtusely trigonal and depressed ; with 
two oblong foramma at the posterior part; the. vent 
distant from the mouth. 

Leske ap. Klein, Ta&. XXI, ^. ^, JJ. 

8. — b^sa. — Cordato-orbicular, depressed; with 
two slits on the wider side, and an intermediate, pro* 
jecting, truncated lobe. 

Echinus Auritus, Leske ap. Klein, p. 202. 

9. — lenticularis. — Orbicular, rather convex ; with 
five short ambulacra with open apices; the vent mar* 
ginal. Fossil. Grignon. 

10. — orbicularis. — Circular, and depressed towards 
/ the margin; the back rather convex in the centre; 

ovato-acute ambulacra; the vent between the mouth and 
the margin* 
Leske ap. Klein, Tab. XLV, fig. 6, 7. 

11. — fibularis. — Small, orbicular, depressed, and 
rather thick, the margin rounded ; the vent between the 
mouth and the margin. 

Lang. lap. fig. Tab.XXJLY, fig.ult. 

12. — placenta. - 

This is the name applied by Lamarck to the echinus 
which has been assumed above as the type of the genus 
Jrachnius. 
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13. S. patma. — Orbicular; tfa6 back rather coftvex; 
with five sabovate ambolacra, disjoined at the apices ; 
and five ramified g;rooTe8 in the lower part ; flie vent 
marginal. Recent. 

14. — sttftrofwMtfa.— ^Orbicnlar; the back rather con- 
vex ; with five subovate ambulacra, contracted in flieir 
apices ; the vent beneath the margin. 

Leske ap. Klein, Tab. XLVII, fig. 7. 

15. — jilacunceria,— Elliptical, depressed, and widest 
in the fore part; with narrow linear ambulacra, dis- 
joined at flieir apices ; the vent near to the margin. 
Recent. South Sea. 

16. — laHsshna. — ^Very large, depressed, elliptical, 
subpentagonal, and truncated posteriorly ; with oblongo* 
oval ambulacra; the vent near to the margin. 
Recent. South Sea. 

17. — amfttjrena.— Ovato-elliptical ; the back rather 
convex; the sides rather winding ; the ambulacra ovato- 
oblong, pulvinated ; the vent near to the margin. 

Leske ap. Klein, Tab. XIX, jig. C, D. 

An Echinanthus? This appears to approach nearly 
to the g€fnus Clypeaster. 

Genus X. Fibularia. — Subglobular, ovoid, and 
neatly round, with no determinate margin; the ambu- 
lacra forming petaloidaV-sbort, narrow, and circum- 
scribed figures; the mouth beneath, central; the vent 
near to the mouth, or midway between it and the side. 
PI. II, fig.4, &. 

Synon. Echinocyamus, Phelsum and Deske. 

llie known species of this genus are of very smaH.size. 

Sp. 1. Fib. nucleus cerasi. — Circumference circular; 
upper surface globose ; sides rather salcated ; the base 
narrow and flat in the middle ; the small areas petal- 
formed and rather pulvinated; the vertex excentric 
Vrlih four pores ; the mouth circular; the vent smaller 
than the mouth, and oblong. 
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2. P. vmriice cei«fr«tfi.~Tbis.^Ujffim tton ibe preceding 
only in tbe vertex being central. 

3. — ert;tiffi;'^6Iobode ; tbe circninference incliMog 
to oval ; the base narrow ; sides sulcated ; *luid tke am- 
bulacra, somewhat raised. 

4. — cramo/om.— Anterior aurface globose, the pos- 
terior subangular^ pulvinated, and iBibrapt; the circum- 
ference elliptical; the vertex el^centric; the bade rather 
narrow. 

The 5th, 6th, and 7th species of Phelsnm, tMrdc^, 
vida, and ovaia, appear to be merely varices of the 
fourth species/Crantofalis^. Tbe 8th aod 9th species, 
lathy ruf'^ and.afietnw, do iStot. appeat to be marked by 
any characters decidedly distinctive. 

10. — (Di^tt/osa.— Appears to bedistingoishabiie from 
the circumference possessing somewhat of a quinquan- 
gular form. 

IX. -i- ot;alfi^.-^Thi&, besides being of an obtusely 
oval form, is mmrked by four . pcocs existing in the 
vertex, 

, 12^ -^ itMgiftifis.— Bearing the form of an aftple-pip, 
orseed, ov^te, very alighfly pentagonal ; the back un- 
even and anteriorly gibbons^ posteriorly slanting and 
flattisb ; ba^e sabglobose and rather narrow ; sides sul- 
cated; petals sub-pulvinated ; the apex central. 

13. r- cor raiMf, and iS^« 14. jP. paddeharU — Appear 
to be; varieties of the twelfitb (F* iMcequalisJ. 

lliefie>small echini have bei»i, it appears^ found only 
recept ia the Adriatic^ and on.some parts> of the. Ame- 
rican coast. 

14.; — . otm/tim.v-This is the least. known of these 
eohinidte, being about the siae of a pea; globoariy 
ovate; the base rather narrow; ambulacra short, and 
separate at their terminations. 

15. — tarentina. — Ovately elliptical ; rather convex; 
pUno-conVex iM^ieath ; . ambulacra short .and . d^joined. 
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Genus XI. fcAtnonetis.— Obovate or suborbicular^ 
rather depressed^ of a boat-like form; the ambidacra, 
formed by ten grooves, radiating from the vertex to the 
base. 

These echini differ from those of the preceding g^ns 
by their extended ambulacra i they are also larger, and 
of a more oblpng form* 

Sp. 1. Echinan. cyclostomus. — Ovato-oblong, rather 
depressed, though pulvinated ; five pores in the vertex ; 
tbe mouth round. Recent. 

Leske ap. Klein, Tab. XXXVII, Jig. 8, 4. 
• 2. — semilunaris. — Ovato-oblong, rather depressed; 
with four pores in the vertex ; the mouth oblong, ob- 
liquely transverse* Recent. 

Echin. minor, Leske ap. Klein, Tab. XTJX, Jig. 
8, 9. 

3. — ^tfr&ostts.— *Ovate, turgid, irregular ; vertex ex* 
centrical; ambulacra waved; the mouth oval, acute, 
and obliquely transverse. Recent 

One species remains which is placed under this genus, 
but not without some hesitation. It is figured, by SciUa, 
Tab. XI, fig. 1, 2, and is named, by Phelsum, Echi- 
noneus scutiformis; but its characters are such as to 
render it difficult to determine under what genus it 
should be placed. 

It is placentiform, its circumference oval; the am- 
bulacra striated, passing from the vertex nearly to 
the mouth, where they terminate in slightly depressed 
grooves; the mouth is in the middle of the base, ob- 
tusely pentagonal; the vent towards the margin. 

The striated rays, with the grooves in the base, agree 
with Cljfp^us; the structure and disposition of its am- 
bulacra with Clypeaster; whilst its outline and form, 
with the position of the mouth and vent,-approximate 
it to Scutella. 

No figure of this genus is girea, since, to obtain an 
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idea 0f its appearance^ it is only necessary to connect 
its ovoidal boat-like form with the sitoation of the 
mouth and vent^ as in the preceding genns> the ambu'- 
lacra being continued from tte vertex to the base. 

Gbnvs XII. ^na^Ayi^es.— Irregularly helmet-formed, 
ovate or conoidal; the ambulacra radiating from the 
vertex to the margin, and even to the mouth ; the month 
labiated and subtransverse, near the 'margin, at one end ; 
the vent at the opposite end. 
* The species of this genus are only known fossil^ 

Synon. Ctmis, GdUa, and Oaleola, Klein, JBcMnO' 
corjftes, Leske. 

Sp. \.An. ova/a.^Obovato-conoidal; the vent ovate. 

Lesko ap. Kldn, Tab. LIII, fig. 3. 

Fossil, near Paris. 

2. — «fnato.— Ovato-rQtund, raised, and much stri- 
ated ; the back convex, somewhiit compressed, with 
nuBAerous vertical striae ; the assulap obsolete. 

Leske ap. Klein, Tab. XLII, fi^. 4. 
Fossil, Picardy. 

3. — gihba. — Ovate, raised ; (he back ventricose, but, 
at the top, compressed ; the sides depressed inferiorly, 
with light ambulacral interstices ; the vertex duplicate. 

Leske ap. Klein, Tab. XV, fig. A, B. 
.Fossil, from Normandy. 

4. — paM^ic/osa.— Ovato-conical, pointed towards flie 
lop ; depressed, and showing the assulae at the sides ; 
the biporous lines of fhe ambulacra disposed in pairs; 
the vertex double and impressed. 

Leske ap. Klein, Tab. XVI, fig. J, B. 
FossD. 

5. — itcordoto.— Obovate ; slightly grooved at each 
extremity; the back smooth, with a double vertex. 

Spaiangites bicordatus, Leske ap. Klein, Tab. XLYII, 

Fossil,, from Mons. 
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^ A. eMvim0i0,^QmMxAs sUg^itty srMmdfoiivaite; 
Urn bftck «ario«rted io tbe wdd)a« 

7 — eUifi^jm.^ Oyi^CHellistica} imd puItiAaAed; ^th 
two iBiBote vf itic^ ; iHiUli^ neari^y^ QWotote. 

dented in at the anterior pant; the imM wte ini banddU 
with four rowg oi jK^esi^; ^ verlei^ not dividod* 

Spatangus anuneh/ti^t iMake apv Klei»» Toik IifII> 
^flf. 1, 2. 

9. — q>a/a»i5ft«.— Coa-dmtfd, ecniv«; »tibida<*» im- 
pressed and continued to the motttb; ar groiov^ m the 
cfiwated posterior part. 

Fosstt> &OIII. Vwsm^ 

10. — semiglolms.-^Q!^9^t^hemB9hemai\ btfto ifrt; 
ambulacra narrow, with tea Wptrpii^^ Klie^ a|^#x- 
imated in pairs ; the vertex undivided* 

Mciinoamft^s miner, l^eke ap. Klein^ Tab. X.¥I, 

Fossil. 

11. _ pi;/ti/a.--Th9 least; o^to-gjUnbuLoae ^ ,»iitfter 
convex beneath ; vent in the v^pff^w pa^t of the ^Sggi 

Fe»si>«. l&Km Mas Beaavais^ 

US; ^ eor ai7iiii9fe--Sqbeotfdftt(dd, c<mTiex;;i «mbiilacn 
.^^AMf 9tmMi i^ fifth otortete. 

Spatangus avatusy Iiasfco fq^^ Kfeiit> 3«k{^ XiilX, 
>i9. 12, 13. , 

Fossil. 

«%^«s XHL i%ialiM^w*— CKbboiMb fiieart or e^g- 
shaped; flie iM«Ai^ betMedH*, nesr to^ tke widef eiid> 
ftesoff^e^ labift«»d, aiid^ withofit l&eft ; file Ven% on 
the side, at the opposite end; the ambulacra, fotit to 
five^ short and unequal. 
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Hm sMdihg Mfietence of form betVr^eik die Bgg- 
sbaped and heart-shaped species of this gentis had 
almost induced Leske to divide these bodiei^ into Iwo 
*€9ttera, wad to har6 considered the former as BrisH, 
6Ad Hie fatter as Bpatagi; but further consideration, 
«** &e coneiirriDg opinion of MuIIer, as to the identitv 
of the animals themseltes, led him to retain them under 
^Btf^nUB, separating them by divisions, c^efly foiiud- 
ed on fliese characters, into the two families of Br^sus 
^»* Spett&ffiis. Lamarck has thought proper to effect 
^ this sepaaratkm in a more Simple manner; be divides the 
species into Aose which have four ambtdacra, Brtssi, 
and fliose which have five, Spatangi; the general f6nn 
and ckaraeters of both of which are represented. 

Brissus (OmmrmaHnumJ, PL II, fig. 13; Spatangus 
(Cor. tnarinum)j,fig. ll. 

^ With four ambulacra (BHssiJ . 

Si>. 1. SpetanffUB jieclo/alt^.— Ovato-elllpfics^l, de- 
pressed, large; iteur amiralacra, with ttie interstices 
elegsaxfStf grandlated; the assulise elongated at the f{iar- 
i^. Recerrt. 

Seba. JITtts. Ill, Tafr. XIV, ^j. 6, 6. 

2. — t;eii<rtcD««».--Ovate, inflated, obsoletely assu 
hiled; with four oblong eanaliculated ambnlacr^L; the 
largertubercles placed in zig-zag. Recent. 

Brissm venfricoms, lieske ap. Klein, Taft. XXVI, 
^.A. An. Sdll. Corp. Marin. Tab. TV, fig. 1,2. 

9 — - pmpweus.—CerAatcA ; with four smoodi lance- 
olate ambulacra , the larger tubercles placed in zig-z^g^ 
Recent and fossil. ' 

Spatangus purpurem, Leske ap. Klein, Tab. XJLHI, 
^.3-6; raft. XLV, ^^. 5. 

Scill. Corp. Mann. Tab. II, No. I, fig. 1. 

4. -^ ovata$. — Ovate ; semlcylindrical ; depressed 
backwards, with four excavated canalicnlated antbulii- 
cra, the fore ones oblique. 
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Spatangus brisiu^ umcolor., Leske ap. Klein, Tab, 
XXVI, ^.^,C 
Recent. 

5. S. carinatus.—Ov€ite, inflated, and a little turgid 
at the sides; ambulacra four, the fore ones transversely 
divaricated ; the dorsal area carinated backwards, and 
obtusely projecting. Recent* 

Spatangus brissus, late carinatus, Leske ap. Klein,. 
Tab. XLVIII, fig. 4, 5. 

6. — columbaris. — Oval; vertex depressed; with 
four shortish ambulacra, the hinder ones straight. 

Recent. Seba, Mm. Ill, Tab. X, jig. 19. 

7. — C(mpres8u$. — Small, ovate, as if compressed at 
the sides, and not spotted; the back carinated; four 
impressed ambulacra. 

Recent, from the Isle of France. 

8. — crux ancfre^p.— Ovate^ depressed; with four lan- 
ceolate ambulacra, obliquely divaricating; with ocel- 
lated interstices. Recent. South Sea. 

9. — stemaUs. — Ovate, assulated, spotted ; with four 
ambulacra; with a carinated sternum on the lower snr- 
face. Recent. South Sea. 

10. — planulatus. — Elliptical, depressed; with four 
narrow lanceolate ambulacra, obliquely divaricating) 
interstices subocellated. Recent. South Sea. 

** With five ambulacra (SpatangiJ. 

11. — cana/|/*em$.— Cordato-obloi^, gibbons in the 
hinder part; with five open impressed ambulacra, the 
foremost the deepest, and channel-formed^ 

Spatangus lacunosus, Leske ap. Klein, Tab* XXVII^ 
fig. A. 

Recent, in the Indian Sea. Fossil. 

12. — atropos. 

An spatangus lacunosus? Leske ap. Klein, Tab. X, 
fi^. A, B. 

Recent and fossil. 
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13. & arciUBriuB.—CotdaJbtA, inflated, gibbons poste- 
rioxly; with five ambulacra, the side ones resembling 
doable bows; the month subcentral. 

SpatangM pudOus, Leske ap. Klein, Tab. XXIV, 
fig. c, d, e, and Tab. XXXVIII, fig. 6. 

14. — jfmnctofttf.— Cordated, convex ; the back cari- 
nated posteriorly, with small pnnctiform tubercles; the 
ambulacra crenulated. 

An^Miiangus cor anguinum? Leske ap. Klein, Tab. 

XXIII*, jifif. a 

Fossil* 

15. — car oit^ittim.— Cordate, subconvex ; five im- 
pressed ambulacra, ivith four rows of pores ; two rows 
bf pores extended beyond the ambulacra. PL ll,fig. 11. 

Spatangus cor anguinum, Leske ap. Klein, Tab* 
JLKUhfig. A, B, C, D; Tab. XUV^fig. 12; and Tab. 
XXIII, ^.6,/. 

16. — reftfstts.— -Cordiform, raised in the hinder part 
of the back ; convex, but depressed, narrower and 
grooved before; with five ambulacra, the fifth in the 
dorsal groove. Fossil. 

Echino-^patagus, Breyn, Tab. y,fig. 3, 4. Spatangu$ 
depressus. Leske t , ' 

17. — ^ wisffo6ost».— Cordato-orbiculate ; convex on 
both sides; with five ambulacra, doubly biporous; the 
mouth reniform ; the vent ovate. 

Fossil. Leske ap. Klein, Ta6. LIVi ^. 2, 3. 

,18. — gibbus. — ^Cordato-abbreviated ; convex; sub- 
gibbous; depressed in tiie fore part; thehinder part rais- 
ed; with five ambulacra, doubly biporous; the vent ovate. 

Fossil. Encyc. fig. 4, 5, 6. 

^.— prunella. — Subglobose; gibbous in the back 
part ; five short ambulacra with four rows of pores ; the 

* There exists a^ariety of this species, Spai,cor, aMgmmm,(ULku criipiSf 
in whidi the ambulacra arc slightly bent, and have their traii8i%f8e.slriae 
rathv broader. 
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wnt lit tb^ Wf hf0t |Mt of 4m mdigHMi «M- 

20. S, radiatus.-^vwilBt Mdwd, grMvcd teC390u nad 
Uran lathor depvested; fiw «Bibiilaeni» ttefifflutflier 
obsolete in the groove. 

Fo$9ai, fma MMStrickt. 

jSjpfftiwfMit striato-radiatiu^ Ltake ^« Kkio, 3Uk 
XXV. ' 

No odhdmtd remains appear io have be« ^Moorered 
in either the transition or the mountain Unestane. 
They occnr, but not frequently, in the lias fonaatlon; 
andx ffom iSm aise <and fonn et the wfbmB, snail and 
sato9^# &ey nay be snppaaed to belong to same of 
the #peciej| of Cidarig, or of the Lamareidan gaaus^ 

If o wfiainp of Aose animato are found in the sandy 
beds of the inferior oolite, which have been deposited 
ivfer the lias; but, in tiie fnUei^fl earth of the infelior 
ooMte> piaoad orar these, Ite CSeUtm subamgularii of 
Kleai^ Md the EchimiB anyubmis of Lamavdc, Willi one 
or two more of file Lamaiekian genus J^iktae^ are 
firaad* Heie are also first discovered wamissm ^ 4he 
genus Clipeus: Clipeus sinuatus of Rel, and Cl^peiit 
abatraiam, ane Iwno fonad in Ytry good pfeservation. 
ISiese Aieila aye afterwards found in all flie Mooeettug 
superior beds of the oolite series. 

Echiiddal spines^ of a long, adioalar form, so well 
pteeerred aa to seftain tmoes of their original colour, 
anfimind « tha fitonesfisU slate. 

in <lpa QomlRash, and in the elay ^fer Ihe great 
oolite, are , found a very dspmssed oonular EfMnug, 
whUbaidglit, atihtstsigiiit, be mistsdcen fer €7. 5<ntMr#ii5. 
The sttnakiatt of the mea& and^reat would efaaracieiisa 
it as a depressed Galerites, but that the petaloidal 
fimns in wkiDb its ambulacra are disposed would idace 
it raSier nmong the Ctypeasters. 
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Stefviml jipMtester CUkstiUitim Mcttf ift fhe %e4A «£ 
the Miite, aod prioeipaily ift tb« «<N3«rmsh^ 1a the «li^ 
cnw the grwt oidito, Md to fte tij^per bed^ nf thm 
lock. nirte bMOtMtal if«cieft dfe f&mA chiefly itt I1m» 
coral viig*:^^. €id. pt^O^ekt^ Otf* I6»aMin$, ¥oL III, 
fL I, fig. 9^ tmy dosiely agreeing wilb liiat uMidi^ iii' 
jflMUidiiitiieobftMc. t. CUt^mtenmdia, 0¥g,Rimain$, 
V^. in, FA I, Jl;^. 6. d. Orel. OktOmm, fig. ^ ^ fSm 
dfusie plAl»^ ]^ thi» h!ed> probtibly Ih^ ladt ift wMek 
they Mcw, wmm having bee«r iipokeft o# as t6uxA hi 
ai^' wtnMdL of pMterlof fonii«tie», CKpeM sii^wxim, and 
lAmiiaridrif ^ are^ £Mad i» ^^ellent presermtioi^. 

Th^ grt«eii aand pt^neam sM^ie T^rf e«nri<)U9 and iH'- 
iCMatliig ih^t^ reflpeeliag tbei^e 1^3(s^Ia. In ihe \9^Ut9 
which depMiOed 1M^ formatSotf, fte Spakmgi appear il^ 
have first existed; »e tMMlas af tiiiis* genafi^ havhig fce^M. 
diseoveied ki any of the 9tihjaeeBtforma1£M9^. B i» atso 
deserving of obijtervfition, that they are net found again 
butkiliieehaHi, aiAintt^ seae of the presieiM? ii*orM. 
Tho0iv Hce ailttKnii aH the^fosrifci of the green saindl, are 
siMtMi»^ and ave rendmed move intereaiting from fii6 
ifiileqiNntK etysials whi<ek f9l their cavities, and £polff 
flMir e&c? el ie ttt presermlins, by whieh Ae tninnCesrt 
marktegi^ on their m^ktGe& are* !9&«wn. 

If &# fdS!Ail> whieh has been se^ ft^qnentty considered 
aa Cllt^NMtj'^fkittcfifism, be^ not ranged under Gtthri^, 
Iimu rC^ttht^J, tl is in this fotmation tftaf G>akr«^ 
first ^appears in » very snmH ^eeiet). 

If w& otVkt genitti^ Clilcirftey are fbund in the nei^hbonr- 
hood of Heytesbnry,. which have been figured, Orgtmit 
JhMaAaj^ V<A^ til, Pt. I, fig^. 12 and 18, and am re- 
mariBabto' Ibrihe appendages whieh are attached on Aer 
n^ier m»tk^^ fotind flie snperior openteg, and wfait;& 
exiamd; ^twr nearly a tMrd of the snrfat^. In one of 
thaso> ^. tSi Ihi^ appei^age is fbrmed of re^nndBiAr 
piatoSy fheir nM^gin^ havfng obtfi&ed somewhat df a 
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poIyg<Huil form^ apparently from the llttaral presMie 
agamst each other from the increase of their size: a 
foramen is generally discoverable in the centre of each 
idate, and numerous short filaments connect than with 
each other. Repeated examination of this stroctnre, in 
nnmerons specimens, has led to the sog^estion, that 
tibis appendage may have been formed by the yonng 
animals, jnst escaped from their OTulae, and thns at- 
tached to the surface of the parent. The IbssO, repre- 
sented fig. 13, is furnished with appendages formed 
by raised lines, crossing each other in an irregular 
trellissed form. No explanation has yet been offered 
which will account for tiie existence of this structure. 
May it not have proceeded from corrugations of the wA 
cttticular surface occasioned by the attachment of the 
young> as noticed in the preceding fossil? 

The chalk marl does not appear to contain any fossil 
echinidae whatever. 

It is in the chalk, and chiefly, p^haps, in that widi 
interspersed flints, that these fossils are most abundant. 
Ananchytes, Iiam. (helmet-shaped), is found here oidy : 
no individual has been noticed as havii^^ been found 
in any of the preceding subjacent formations ; nor are 
any found in the posterior formations, or among the 
echinidae of the present seas. Specimens of the ChUe- 
rites. Lam. frequently occur here; but, as has been ob- 
served respecting Clypeus and Ananchytes, this geini& 
is only known in its mineralised remains. 

The Spatangites are also frequently found in the 
chalk. 

Numerous specimens of the genus ddarUes are also 
found in the chalk, and particularly in the Kentish chaHc 
pits, where several different species are discovered, and 
not uncommonly those, which, from their being highly 
ornamented, may be termed Dmdems, many of which 
have their tubercles perforated in the centre, and have 



Digiti 



zed by Google 



145 

idno die bases of their papillary projections, oo which 
the spines articulate, -omaraented by regular crenula- 
tions. 

Siliceous casts of the different species which exist in 
a mineralised^ state are frequently found in the gravel 
derived from the chalk; particularly of the smaller Oa- 
leriia, and which, from their general diffusion, and 
from the irregular variation of their forms, not allowing 
their separation into distinct species, have been spoken 
of as Ec^niia vtUgares. 

Shells. — Recent shells are divided into univalves, 
bivalves, and multivalves; the univalves being also 
divided into those which have one or more chambers, 
being unilocular or multilocular. But another section 
is necessary for the reception of those extinct shells 
of the former world which have been found in the 
earlier strata, and which, though hearing the outward 
appearance of bivalve shells, axe divided by septa into 
several chambers. Such are Productns of Sowerby, first 
noticed by Martin; and Pentameras discovered by Mr. 
Aikin in ttie mountain limestone of Shropshire, the na- 
ture of which shell has been so successfully investigated 
by Mr. Sowerby*. These shells may be distinguished 
as multilocular bivalves. 

Univalves vary considerably in their forms, being tu- 
bular, discoidal, fusiform, turbinated (the spire passing 
i|uddenly from the tumid belly of the shell), or turricu- 
l^ted (the turns gradually enlarging, so as to form an 
eipngated cone); they are also ovoid, elliptical, &c. 
The surface also varies considerably, being smooth, 
striated, trellised, grooved, &!c., and is, in some shells, 
beset with rounded or sharp ribs, spines, foliaceous pro- 
cesses, &c. The shell (Pl^ IX, fig. 2) terminates su- 
periorly with the top of the spire, which is pointed, obtuse, 

• Miatral CoBclM]«gy9 V«l. I, p. ]|4, &c. 
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/^a>^ is formed by the union of the turns, or whirh fb}^ 
whiek Me eotmt^ by reckoninf tb^ hmtfr tui^^ €on- 
tokiinf Ae dpenifig: to irbere die left lip isi atfMhed^ al» 
otte, and i^ecfconiiig ott fl^ same Ifoe to fbe^t^ of Alo 
gpi#e« The tnni0 generaBy g^o in a AreofioH from fke 
figlil to the left; they re#y tarely pastf in t&e opp6s^ 
Alrection^ and, when that ia the ease, fbcfy arei tertM^ 
reversed shells. The line at whieh the trMrte aw ufiAtdA 
to each other i» tefned the mature. The whirls af'e either 
l^lain, keeled, peoved, crenulated, of erowned With 
pointi^, Ittberolesi or spitied, &c. 

The b&ek (t) is the external tnnrid part ctf fhela^M 
ftihi^ which fofiM the opening; the helly (d) is the eof^ 
#e^ooding concavity, reaching to the part wlief^ the 
tevify eofltraots. Which is called the ftitoai. tie dp^-^ 
^ (t) is circt^lar, semicirculaf, otal, angttlaf, fte., 
ati4 is whdle, df temrinates in a groove or a notch, 
which ii* either straight or reterted : when the dpenitrg 
iji longer than wide^ it is said i<i b6 longitudinal f whell 
Wider ftrao long, transverse; and When! stta^ht and 
Aatrow, HHear. The «c^, or mdtgin of the ap^nirtp, ik 
divided into the right and left Hps: (h^ tiglit, <ft oHtH^ 
Hp (f)y teaehei^ from that point wh^e it tests on the 
y^m. Iftth but one of the spife to tb^ base of tb6 ihell. 
Thia lip is notched at its bai^e in titte buccitmMti, aitd 
dhait&elled ot grooved in the ihttre^es, and has a fissintf 
or hoteh in iti^ side in pleurofomas. In several sfaeOs, 
as ifi fBe heHxesp, it ettendi^ over to the left side ; ia 
^im shells the right lip is edted, having an appendix, 
difiriiig in diflfer^t species; beiftg sttaight, sfliooih, 
digitated, ftc. I'he left lip (^) is opposite, of cotrrse, 
to ffie tight, being that part which ii attached to the so* 
cond turn of the spire, and is but of small extent^ in 
those shellfiTthe dpenihg Of Which i^ eatite. The cohh 
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m$ll0 fkj, fh^ sv^9iiW09 rpuiHJI vhMi fbe tpns w^ 
iojmi^p is on ^ lettmie of t^ sb^j aad teimki^btop 
lUitsb^se; &ometkiies m a poinl^ an4 spiyxetiines ia i» 
liollow, which is ienped aa umiriiicu^: the surface of 
tbe ecdnmella varies considerably u» diffiorenl: gepam, 
being smooth or flat^ or round^j and soinfiitinies plaited^ 
teai^versely or obliquely; aiad 'sometimes deatatad> 
ch^omejled, tuberculated, &€.: in some instances the 
nmbilical termination is filled^ as if by an eKudation of 
caUos; Hie opening is sometimes fiUed by a testaoeoiis 
or^ sometimes^ a cartilaginous body of a convex ex- 
ternal surface^ but flat on the side next the animi^> 
where it is maxked with a spiral line ; this is termed the 
(jfperculum. 

Bivalve shells^ wheaoL tfadr valves are similar in size 
and form^ are said to be equipalved, if not, mequivalvedj 
when the anterior part agrees in form and size with the 
posterior^ they are said to be equilateral, if not^ ineqiti- 
lateral. The valves ace connected at their base by a 
Ugammt, with one without a hinge^ this ligament being 
placed either oxtemally or internally : the belly, PL IX> 
fig.S (a), is the most tumid part; itbe^Zisi: (^) is that 
part hetween tfie beUy and the $nargiu (c), which is 
considered to refea- to the ecctemaJ side, or^ as it may be 
termed^ when the shell is placed on its base, the upp^ 
side ; the^ the eminences, umbones (4), are beneath thp 
JtttQige, and terminate in (he p^m^s or bea^s (mucrones) 
(e), which are incurved, reflexed^ earformed, &c. The 
beaks are frequei^y^ in particular sjiiells, accompanied 
by two external impressioas; one .of .these, the corselet 
{/), is on the antmor surface, and is sep^ated from the 
disk, generally^ by a ridge, an angle, or a sunken line, 
and is <rften distinguishable by its difference of colour 
as well 9» by other circumstances: it is sometimes 
iSi^now, carinatedi, lameUated, &c^ but it is generally 
smooth when it is wid to be naked. The other, the 
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htnuk (gj, is placed at the bottom of the posterior sitr- 
face : it is variously leaped, oval, oblong, lanceolated, 
&C.9 and is sometimes edged, toothed, &c.^ The shell 
being placed on the hinge, the anterior side being for- 
ward, that is considered as the right yalve which an- 
swers to the left hand, and that as the left yalve which 
answers to the right hand of the observer. The length 
of the shell is measured from the hinge to the outer or 
upper edge, and the width from the end of the anterior 
to that of the posterior margin. Those shells, whose 
length exceeds their width, are considered as longitudi- 
nal shells, and those, whose width exceeds their length, 
transverse shells. The forms and miarkings of bivalves 
are too numerous to be noticed in this place. Shells 
are necessarily distinguished iatofreey such as are ca- 
pable of being moved ; and fixed, being such as become 
adherent to other solid bodies. On the intemar surface 
of the valves are impressions of a regular form, varying 
in that respect as well as in their number, in different 
shells : these are the places where the animal was at- 
tached to the shell by its tendinous attachment, and may 
be called the muscular impressions. These vary in their 
number, according to the number of muscles employed 
for this purpose, being one, two, or even more, on each 
valve. The hinge (A) is placed in the most solid part 
of the shell, generally in its base, beneath its beaks. 
It is usually formed of teeth, which either shut into 
each other or into the opposite valve. Those teeth 
which are most decidedly beneath the beaks, in the 
middle, are termed the cardinal or hinge teeth, and the 
distant ones the lateral or accessory teeth. In some 
shells there are no decided teeth ; the motion being re* 
gulated by the ligament being attached to a testaceous 
protuberance, termed a callus. The teeth themselves 
vary also in their forms, situations, &c., as will be seen 
in the description of the several genera. 



Digiti 



zed by Google 



149 

A knowledge of the action of flie ligament, which^ it 
has been mentioned, serves to attach the valves, is ne- 
cessaty to be possessed by those who enter into flie 
investigations frequently demanded respecting fossil bi- 
valves. This ligament is sometimes placed externally, 
and sometimes internally. When external, it necessa- 
rily becomes stretched when the shell is closed; and 
then, if the muscle which holds the valves together be- 
comes telaxed, it opens them by its elasticity only : but, 
if internal, between the valves, it becomes compressed 
when the valves are closed, and then opens them by its 
elasticity, as soon as the muscular action diminishes or 
ceases. 

Multivalve shells differ materially in their form and 
structure: some, as the pholas, may be considered, 
from their havmg their two sides of the same form and 
dimensions, as equivalved; others, as the anomia, are 
inequivalved. Some have their valves joined by a 
squamose kind of suture, as the balanus ; others have 
their valves united in a tendinous peduncle ; whilst, in 
others, the valves are contained in a testaceous 
tube. 

The illustrious Linnaeus disposed all the shells which 
were known in his time under thirty-six genera, founding 
their generic distinctions, in the univalves, chiefly on 
the characters of their openings, and, in the bivalves, 
on those of their hinge. But these genera were found 
insufficient for the necessary distinctions : shells essen- 
tially different being crowded together under the same 
genus; and the fossil shells which were subsequently 
discovered differed so much from those which were be- 
fore known, as to render an addition to the number of 
the genera absolutely necessary. This work was com- 
menced by M. Bruguiere; and has been since most suc- 
cessfully conducted by Le Chev. de Lamarck, to whom 
we are much indebted for making the required augmen- 
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tatkm of tbo lumket of gemm» aod for rngg^stiiig se- 
veral odier im|H>rtiiit ^rag^ in the cidwificatiion. 

In ttite part of tbe present work it is proposed to giy^ 
tbe most pronimeM cbaractors of tbe kaofwjx genera, nvitl^ 
sketehes illMtatlsTe of their distwctiye differences. 

Univalves. 

Qbvvs l.^^Planospirite$.--'A flat umyalve> nearly 
cifcolari with a oord^like ridge passing from tbe edge 
on to tbe inferior surface, and curving backwards in a 
spiral direction. Fossil, St Peter's, Maastricht, 

PL III, fig. I. 

2. Oscana. — ^An oval nnivalve, slightly vaulted; no 
spire, semitranspar^at, and nearly coriaceous. 
Recoit PL III, fig. 2. 

3. T4HaceUa.-^An obliquely conical univalve ; apex 
tefned; opening oval; tbe lefi: edge turned inwards. 
Recent PL III, fi^. 3. 

Orows on tbe caudal termination of an animal gene- 
rally resembling a slug. 

4* Patella^— A sfaiebl-formed, subcorneal univalve; 
no spire, and without perforation of the disk, or mar* 
giaalfiaswpe^ Becent and fossU. PLlU,fig.4. 

• JMdkk miiroUi, Lio. and P. connncofia and dUataia, Lam. haTe the 
pecnISar prpperty of being attached to an opercnium, or midervaive^ 'by « 
moscle, the mark of sttaehment of wlioh, «8pc€iall|r on Hke Jower ^at^ 
bearssome^vimtef tbefigavcof alMrtMhoe; tiM nl«( belqg aittai^f d Iqt 
tho other «ida to other iiodi^i* 

iEh» ehclly vfiieb hai bam wn^d JE^^wrn^^ ii c^ofidered hj B|^ d« 
FnnBc^ iU4i9CWftr9Xf an m imivalvQ, the animal of iicbich has the power 
pf jfoaolRi^ this additional portion to raise it above the substance by n^ka 
4jt is supported. 

Mr. O. Sowefby, wh« basfiveo a »cry iantDttthig acsoQit .of Ibis ^Ml 
iii1^vdMl»le«roikeii«ie geneit «f natfiPtaidltMtl ihe]|i|>«MaMl(»# 
•I b^ng^addodlf iil>iTakA tMH. 

fitto 90^ ^ittw ^cardinal lic^ament ^ hiiige; Atd it is worthy of remark, . 
iimilar jnMlKilUur impressioos are AbservaUle on otber Tilves which h«ve 
bees attributed to other species oiPateUa. 
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'RecMt fttid f6d#iL PL III> JI^. 6. 

6. E9Mfginula.^AA Oblic^uely Mnidal tinrtftlve; ffa6 
yertex inclined, and the posteriot Inlirgia tiotclked. 
tiecetii hnA foiML PI. Ill, Jig. 6. 

7. C(rMhoUfpa»,-^hXk OVftl tiiytalve, t^iMtrL ttpWttM^i 
flie ^etieii intllfied on ffa6 left aid^ ; tile cMltf plftifi, 
tenninating at the bade Of Che ti^YA edg« with t^ro teeth 
and a grdote. Receftt. PL III, jl^. 7. 

8. Stomatia.^kA oval, eatfonned tiAitahrei with a 
j^t^Mdlnent iipire; opei&ing ample, eKkfite, iifid lotigef 
than wide ; disk not perforated. Ueoedt. PL III, 
Jl^.9. 

9. Argmmutd. — An involtltedi UtiltalVO ; the Bpite 
tinning into the opening; very thin, with a tab6f<5ala^ 
dotiUe AofBA keel. Rec'eilt, aikd vetf rarely fosihil. 
PI. Ill, Jl^. 9. 

10. Cat(nariA.^A9nh6otAdAiOdtklt6i flattened at 
flke uiits, it€ty thin; th6 ftp«± tfimed in a dMall .spiral; 
the back furnished With a <lentdted keel; theopehlti|f 
liiktb^, dbloiig, tod CMttucted tbWaitf the kML 
BetJWit. I^l.m,^j^.l0. 

11. iSt^oei'e^tt^.^Ad b,tdf, flaftlikrh, ftnd ^atformed tmi" 
tdke, with a sh6tt i^piMl ebluin^lla; fh^ o^ettiitg esttite, 
atdple, lofig^f tiiaii tdde, ttnd i^pread dUt t^tratdg tht; 
right lip. Rec^tit, and btit f arely foUtsS. i^f. Itl, 
fig.W. 

12. £fo%^.^Ait o^al, flattish, atid 6aif<Mltted ilni- 
taiv^, with a dressed spite aiid row 6f rotthd hdiei^ 
alangf (he right edg# ; tb^ opening !at^, aAd longer thati 
wWe. Rdcent. /*/. Ill, Jfjr. 1». 

19. (3b^ftnM.^A boMoidat atfd ^vMl tmlfalve^ tlt^ 
a]^6i^ entite, ititi ttt&er d^preSi^tf ^ with a folded tdfigtte'^ 
like process proceeding from the internal summit. 
lUcent and fossil. PL III, fig. 13. 
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14. If^ndOmbtm.-^A conical uuTalye; hollow be- 
neath, spirally twisted, with a central spiral columella, 
and a spirally decnrrent plate or yalye within ; mouth 
round, expanded ; lip entire and sharp. Recent and 
fossil. P/. Ill, >isf. 14. 

I have adopted Mr. Sowerby's description of this 
genus, agreeing with that gentleman in the propriety of 
separating this shell from the genus Calyptraa, as has 
been done by M. Denys de Montfort. 

15. Crepidida. — An oblong, vaulted univalve; the 
apex inclined to the edge ; the cavity partially divided 
by a simple diaphragm. Recent, and very rarely 
fossil. PL III, Jig. 15. 

16. Dentalium. — A tubular, tapering^ slightly bowed 
univalve ; open at both ends *. Recent and fossil. 
PL III, fig. 16. 

17. Siliquaria.-'K tubular univalve, spiral at the be- 
ginning, and continued in an irregular tubular form; 
partially divided at the side by a narrow sharply dent- 
ated slit, and sometimes formed into chambers l>y piEur- 
tial septa. Fossil. PL III, fi^. 17. 

The commencing spiral turn is omitted in the figure^ 
to give a better opportunity of showing the peculiar 
characteristic of the shell, its dentelated fissure. 

18. Vermicvlaria. — ^A tubular^ free univalve, commenc- 
ing spirally, and continued more or less contorted ; the 
sides entire, and the opening simple and round. 
Recent and fossil. PL III, Jig. 18. 

The spiral commencement of Vermicularia is not 
marked in the figure, it having been more desirable to 
show the form in which this shell is generally found as a 
fossil. Indeed, they occur so frequently in this form, 
as to give reason for supposing either that the straight 
Vermicularia forms a distinct species, or that, the spiral 

* Dentalium, Siliquaria, Vfrmicularia, and SerpuUi, Mong to Lt$ An- 
ndidet Sedeniaireg, Lam. 
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commeAcemeiit being assumed as a generic disttnction,' 
another gemis should be fonned for the reception of the 
straight ones. Perhaps some of the smaller fossil yer^ 
micular shells^ resembling those in the preceding figure, 
may be found to belong rather to Vermilia, Lam. 
. 10. Serpula. — ^A tabular, adherent univalve, variously 
twisted and grouped ; sometimes divided by entire septa. 
Becent and fossil. PL III, fig. 19. 
The protean character of the fossil shells of this genus 
is very remarkable, they imitating the forms of the shells 
of several other genera. 

20. Canus. — A turbinated, convoluted, and reversedly 
conical univalve ; the aperture long, narrow, toothless, 
and not contracted at its base. "Recent and fossil. 
PL III, fig. 22. 

21. Cypr<8a.— An ovate and vaulted univalve ; spire 
small, and nearly covered over; the opening narrow, 
the length of the, shell; the margins involuted and 
toothed on each side. Recent and fossil. PL III, 
ftgim. 

22. Ovula» — ^An obovate univalve, tumid in the middle, 
and more or less elongated ; the opening, the length of 
the shell, with a channel at each end ; with no teeth on 
the left side. Recent. PL III, Jig. 24. 

28. Bulla. — A univalve of a roundish oval form, the 
spire not projectuotg; the opening the length of the shell, 
and widest at the lower part. Recent and fossil. 

PL III, Jig. 25. 

24. Terebellum. — ^A spiral and convoluted univalve, 
with a pointed apex; the opening long and narrow up- 
.wards, toothless, and notched at the base. Recent 
and fossil. PL III, fig. 26. 

M. de Montfort has separated a shell which had been 
included in the genus Terebellum, and has formed of it 
the following genus, since adopted by Mr. Sowerby. 

25. Seraphs. — A convoluted, elongated,' univalved 

X 
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shell; spire mtemal>cpnceiaQ4; base truncated; moutb 
longit)idinal, extejadiQg to tb^ ape:9; of thct spirei; lip 
sharp; coiumella smooths It differs .from TereMbim 
chiefly in having its spire entirely internal* 

26. Volvaria.—A cylindrical and convoluted. iim= 
valve; thespire scarcely extruded; the. opening JOarraw, 
the length of the shell ; Ae coluineUa plaite^ ^^ itb J>afie« 

Recent. P/,JV,JI^,1. 

27. OUva,—A spiral and nearly cylittdricaljaaj^valte, 
notched at the base; the turns of the .spire sepaoM^ed. by! 
a small groove ; the columella obUqiiely Pjlaited..- 
Recent and fossil. PL IV, Jig. 2. 

28. Ancilla.'^An oblonj^, subcyli^drical univalve^ 
with a short spire; the sutQre$ not grooved; the aper-* 
tare spread; the base notched; a thick obliqne fold at 
the base of the columella. Recent and fossdl. 

29. Valuta.— X subfusiform, more or less tumid>.uni-: 
valve; apex obtuse or papillated; base slightly grooved^ 
not channelled; columella plaited, the lower plaits bet- 
ing the largest or the longest Recent and fassil. 

30. Mitra.'—A subfusiform univalve, with a pointed 
apex; base notched, but with no channel; the. colu-. 
mella plaited, the lower plaits being the smalle$t. 

Recent and fossil. PL IV, Jig, 5. 

31. Columbella.^Asi oval univalve, with a. short spire,;, 
the base grooved, but not channelled; the lip crenulaj;ed» 
and tumid on ^ inner side ; folds or teeth on the colu- 
mella. Recent. PL IV, Jig. 6. 

32. Marginella. — An oval univalve, with a short 
spire; lip with a thick border; base slightly groQvejd;; 
columella plaited. Recent and fossil. PL IV, 

33. Cancellaria. — ^Aii wal and s^bturretted nniyalve; 
lip transversely groovea on the inside; base slightly 
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TS6Wiefd, Bb&ii&dies entire; coiomella with sharp but 
eoiiipressed plaltls. Becent and fossil. PL IV, 

34. IPmcidlaria. — A subfusiform tmivalve ; the base 
^ooved ; ho projecting sntures ; columella with two or 
Ifiree very oblfqne folds. Recent. PL IV, fig. 9. 

^. Turlinellus. — A subfasiform univalve ; the base 
JTOovfed ; wifhi from three to five compressed transverse 
plaits 6n the upper part of the columella. Recent. 

>/, IV, jfy. 10. 

36. Buccinum. — A suboval univalve; openmg ob- 
long, notched at the base, but not channelled; colu- 
mella convex and fiill. Recent and fossil. PL TV, 

fig.ii^. 

37. Ebuma.-^A suboval univalve; the lip thick; 
opening oblong and grooved at the bottom ; the colu- 
mella umbilicated and slightly grooved at its base. 
Receiit and fossil. PL lY, fig. 12. 

88. Terebra. — A longish turriculated univalve; the 
opening about one^ third of its length, notched at its 
base; columella terminating obliquely. Recent 

and fossU. PL tV, fig. 18. 

39. Dolium. — ^A ventricose, nearly globose univalve ; 
rilibed transversely; the lip ribbed through its whole 
length; the opening wide, notched at the bottom. 
Recent. PLlY.fig.U. 

40. Harpa.—An oval and ventricose univalve, with 
longitudinal compressed ribs termihating upwards in an 
angle or point; tiie opening terminat^ in a notch; the 
columella smooth, with an acute base. Recent 
and fossil. PL IV, fig. 16. 

41. Cassis. — A ventricose univalve; the aperture 
linSg, tenhinating in a sh6rt reflected groove ; the lips 
43ubdentated : the left lip flat|gned, and forming a rid^e 
on the body of the shell ; tl4Uc61umella plaited on its 
lower part. Recent and fossil. PL IV, fig. 16. 
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42. Nassa.—An oval univalve; the opening tenmn^ 
aling inferiorly by an oblique reflected notch ; a callo- 
sity on the left sid^ covers the columella^ forms into a 
transverse fold in the upper part^ and has its base ob- 
liquely truncated. Recent. PL IV, fig. 17. 
^43. Purpura. — ^An oval and sometimes tuberculated 
or spinous univalve ; the opening terminating in a short 
obliqu6 groove, notched at the extremity. The colu- 
mella naked, fiat in the whole of the lower part, and 
finishing at its base in a point. Recent and fossil. 
PL IV, fig. 18. 

44. Strambus. — A slightly irentricose univalve, ter- 
minating inferiorly by a short tranced or notched 
groove; the right edge dilating with age into a wing 
or lobe, having a sinus distinct from the notched ca- 
nal at the base. Recent and fossil. PL IV» 
yisr.l9. 

45. Pterocera. — A ventricose univalve, terminating 
inferiorly by an elongated canal ; the right edge dilating 
with age into a digitated wing, with a sinus at its sum- 
mit. Recent. PL IV, f^g. 20. 

46. Rostellaria. — A subturriculated or fusiform uni- 
valve, terminating at its base with a lengthened canal, 
with a sharp beak ; the lip, dilating with age, is either 
whole or denlated, with a groove at the lower end, and 
a sinus extending to the summit of the spire. Re- 
cent and fossil. PL IV, fig. 21. 

47. Murex. — An ovate or oblong univalve, with rough, 
spinous^ or fringal longitudinal sutures ; base channelled. 

Recent and fossil. PL IV, fi{f. 22. 

48. Fusus.-^A subfusiform univalve; ventricose in 
the middle or lower part, but with no varices; the 
spine longish ; the base channelled ; columella generally 
smooth; lund lip entire. Recent and fossil. PL IV, 
fig 23. 

49. VynUa. — A somewhat pyriform univalv^e, with- 
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out varices; Uie apire short; th^ base diawMUed and 
caudated; the columella smooth, and the lip entire. 
Recent and fossil. PI. TV, fig. 24. 

50. Pleuroiama. — A tnrricnlated and subfusifoim 
univalve ; the lower part of the opening channelled ; a 
notch in the upper part of the right lip. Recent 
and fossil. PL IV, Jig. 25. 

51. Clavatula. — A subturricnlated univalve, the open- 
ing terminatyig by a short channel or notch; a sinus in 
the upper part of the right lip. Recent. PL IV, 
jig. 26. 

52. Cerithium. — ^A turriculated tmivalve, the opening 
oblique, terminating at the base by a truncated or re- 
curved canal, and upwards in a groove more or less 
distinct. Recent and fossil. PL IV, Jig. 27. 

53. Melama. — A turriculated univalve, the opening 
oval or oblong ; the inner lip spread out at the base of 
the columella, which is smooth. Recent and fos- 
sa. PLV,Jig.l. 

54. Turritelta. — A turriculated univalve; the open- 
ing roundish; the margin disjoined in the upper part ; 
a sinus in the right lip. Recent and fossil. PL V, 
fig. 2. 

55. Pyramtde/la.— A turriculated univalve; the open- 
ing entire and semi-oval ; the columella projecting, fur- 
nished with three transverse plaits, and perforated at its 
base. Recent. PLV,fig.3. 

56. Auricula. — ^An oval or oblong univalve, with a 
raised spire ; the aperture oblong, entire, and contract- 
ed above; the lips united ; the columella with plaits in- 
dependent of the decurrence of the outer lip. Re- 
cent and fossil. PL V, Jig. 4., 

57. Achatina. — An. oval or oblong univalve; the 
<^ening oblong and entirej the columella smooth. 
Recent. PL V, Jig. 5. 
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the ^eAing entii'e tod ^Vldflg ; HHe right lip ri^g iMk- 
in the opening, and foiuing an Oblique fold on the co- 
lomeHa. Rectat and fossil. PL Y, fig. 6. 

69. Turbo. — A conoidal and snb'tarrlcnlafed iunlValVe; 
the opening rotmdidi; flie eolninella ^ooth; Chefmar- 
gin disjoined at the upper part. Recent tthd fos- 

sil. PI V, fig. 7. 

60. Mtmodonta. — AttOral or conoidal Imit^lve; flke 
opening roundish and entire; the colnmella formiligla 
tooth-like process by its projecting base; the margin 
disjoined at the npper part. Itocent. PL y,ftgf. 8. 

61. Bttlimus. — ^An oVate or oblong, and subttarricu'^ 
iated tmivalve; the opening entire, tongitudinhlly ob- 
long,- baring, in adults, a reflated right lip; the colu^ 
mella smooth, neither truncated nor expanded at its 
base. "Recent abd fossil. PL V, fig. 9. 

'62. Phananella. — ^An orate and thick tinivaire ; the 
opening longitudinal, orate, and entire; with a sharp 
plain lip ; the eolumeUa smooth' and attenuated at its 
base. Recent and rarely fossil. PL V, fig. 10. 

68. Fn^ara.— An oral or oblong uniValre, WiBi a 
regularly derated and rounded spire ; the opening en- 
tire, longitudinal, and oblong ; the lij)s Imited angidarly 
"above. Recent and fiissil. PLY, Jig. 11. 

64. IteliXi^A globose utiiralre, with a coiitfex br 
conoidal spire; the opening entire, wider than l&ng, 
iand dimini^ed in its upper part Tjy the prdjecticin of 
tlie penultimate turn of the spil^. R^i^ent ICild 
fossa. Pl.Y,fig.Vi. 

65. Helidna.^A subglobose untralire; the 6p€tStig 
entire and semiorate; the columeila callotrs, '^ith fid 
ttmbilicns ; depressed and flaCtteiied at the IbWer ^'art. 

Reeent; one or two fbssii fepfedfes? PL Y, 
fig. 13. 
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66. AmpuUaria.—K subglobo$e univalve ; the open; 
ihg longer fthai^ wide, and entire; umbilicus at the base 
of the columella,: but no thicke;iing of the left lip. 
Recent aud fossil. PI. V, Jig. 14. 

67. Natica. — A subglobose, umbilicated univalve ; 
opening semicircular and entire ; the columella tran^r 
verse, without teeth, and callous externally, the callulf 
contractij(;ig or even, covering the umbilicus. 

Recent and fossil. PL V, Jig. 15^ 

68. Nerita, — \ semiglobose univalve ; the columella 
nes^rly transverse ai^d flat, with an acute and generally 
dentated edge. Recent and fossil. PL V,Jig. 16. 

69. Cyclostoma, — A subdiscoidal or subpyramidal 
univi^ve, with round turns, the last of which is the 
largest ; the opening round, or nearly so ; the edge cir- 
cularly united, forming .a wide continuous mai^^in. 
Recent and fossil. PL V, Jig. 17. 

70. Pupa. — A somewhat cylindriform* univalve.; the 
spire. long, th^last tarn nqt being.laiger than the pre- 
cedii\g, one; the.openipg irregolarj, rounds or oval; 
the. edges circularly, uni^d. Recent, . PU III9 

Jig, 20. 

. 7I4 <%a2ana..--A .turricuUt^ univalve; the turns 
rounded and nearly iiieparial;e>, with aput^ and longitudi? 
na], raised nbs ;, the. opening netgrjy pircular; the margiii 
uninterrupted And refli^ctedji iElecent and fossil. 

PLY, Jig. IB., 

72. Delphwfilcu — ^A subdiscoidal, thiols pearly, and 
mnbiUcated univalve ; . tbe , turps generally muricated ; 
the.opening round;. the miprgip circular and uninterrupt-^ 
ed. Recentandfo^s^, Pf. y,/^. 19. 

73. Cirrns.rr-K s^piral and conicsi^ univalve, without 
a columella; funnel-shaped >eneaUi ; volutions united* 

Fossa.; PLY, Jig. 20, . 

74. PlanorbiSf^X discqidal wiy^Jve; spire depressr 
ed ; tui3ig-.visible on bpth sid^ ; opening ^ntir^, . but di^ 



Digiti 



zed by Google 



160 

minished by ihe projection into it of the preceding^ 
whirl. Recent and fossil. PL V, Jig. 21. * 

75. Euomphalus. — An involute and compressed nni- 
valve; the spire depressed; concave beneath, or largely 
nmbilicated; aperture mostly angular. Fossil. 

76. Janthina.^K subglobose imivalve; the opening 
triangular, with an angular sinus on the right edge. 
Recent. P/. V, jijf. 23. 

77. Trochus. — A conical univalve; the opening al- 
most quadrangular, transversely depressed; the axis 
oblique on the plane of the base. PL Y, fig. 24. 

78. Solarium. — A conical univalve, with an open 
umbilicus underneath ; the inner edges of the whirls 
crenulated ; the opening nearly quadrangular. 
Recent and fossil. PL V, Jig. 25. 

MtUHlocular Univalves. 

M. Denys de Montfort, author* of an interesting and 
important work, Cenchyliologie Sffsiematique, has, with 
milch careful discriminatiiHi, separated into different 
genera the multilocular univalves ; the microj^copic 
sheila into si^; and those which are within the power 
of the naked eye, being those which had been in- 
cluded in Nautibts, Jmmanites, Belemmtes, Orthocera- 
tites, Spirula, Scaphites, NvmmuUtes, and SideroUtes, 
into forty genera; forming almost every shell, marked 
by a slight difference, into a distinct genus. These 
separations, although, perhaps, founded on accurate 
discrimination, appear to be too frequent; and their 
multiplicity bears too much on the memory, and de- 
prives it of the aid which it seeks to derive from clas- 
sification. These observations are applicable only, 
perhaps, to the larger kinds; for, as to the micro- 
scopic shells, the eccentricity of their forms, their vast 
variety, and the pecnliarity of character which mark 
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their ornaments^ must render their classification a very 
difficult task; every different shell appearing to repel 
all association. A more intimate knowledge of their 
nature and characteristics seems to be necessary be- 
fore an appropriate arrangement of them can be adopt- 
ed. The larger tribe has been separated into twenty^ 
two genera, all of which have been found in a fossil 
state : whilst one genus only, iVau^i/tis, is known to exist 
in a recent state. Two opinions are entertained re- 
specting this great disproportion between the number 
of fossil and of recent shells of this tribe. Some sup- 
pose that those genera, of which only fossil shells aie 
foimd, have become extinct ; whilst otliers believe that 
these shells are still existing in a recent state; but are 
pelagian shells, their inhabitants constantly residing at 
tiiie bottom of the deep. This opinion is entertained 
by some of the latest French writers, particularly by 
Mons. de Montfort. 

But an examination of these shells proves, that, so 
far from their inhabitants having been destined to a 
constant residence at the bottom of the ocean, they pos- 
sessed, beyond all other testaceous animals, the power 
of rising up to, and remaining at, the surface of the sea« 
Supposing them still to live, they would occasionally, 
as &/& Nautilus is, be seen at the surface; but not a 
single instance being knoi^ of a shell of these genera 
having been thus seen, their existence may be reason- 
ably doubted. 

The apparatus enabling the animal to raise or sink 
himself at pleasure is plainly discoverable in the fossil 
shell of the Nautilus: but the most important part of 
this organ, the continuous siphuncle, is not discoverable 
in the dried specimens of the recent shell. The shell 
in the Nautilus (PL VI, fig. 1) is formed of a number, 
more or less, of chambers, divided by pierced septa. 

Y 
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Th^ animal wsUes in tb6 targ«si and huA IbraiAil 
cbamber ; an elastic tube, pfoceeding from the animal^ 
paases through the pierced septa and the sereral eham^ 
bers^ and terminates in ihe first. Now, assuming that 
&e office of this tube is analogous with that of flis 
swimming bladder of fishes, it is bjr no means difficalt 
to conceive how the required changes of sitaation may 
be produced. The weight of the shell is so oousifaer^ 
balanced by the empty chambers, that the fiipfaunde 
passii^ tiirough these chambers, accordingly as it is 
dilated with gaseous or with aqueous fluids, wUl alter 
the specific gravity of the whole mass, and cause it 
either to swim or to sink. Supposing the animal to be 
lying at the bottom of the sea, saturated with food, and 
the siphuncle filled with a fluid ; as the food is digested 
and decomposed, detached gas may pass into the si- 
phuncle, and gradually take the place of the water; 
when, in proportion as the specific gravity of the whole 
.mass is thus diminished, it will rise, pririiably into that 
region of the waters in which the food of Uie animal 
most abounds. Here, oa obtaining sufficient fisod, or 
on alarm from an enemy, the animal admits water into 
the ^phuncle, and immediately sinks. 

In all the other genera of this tribe, aa apparatus, 
formed of vacant chambers and a membranous sipkim* 
cle, exists, capable of prodlicing similar effectn. with 
Aose produced by tha:t of tke NatUiius ; but necessarily 
difiering in some respects, from variety of modification 
ef the form and structure peculiar to each genus. The 
siphuncle is often very well di^layed in sections of the 
OfihoeeraiiH, and in these tins tube will be found to 
have been capable of being dilated to a very consider 
able extent. 
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MuUilocular Spiral and Discoidal Shells. 

QvHVH 1. Kautibis.'^A mnltilocular, spiral^ aud sub- 
dii^oidal sfaell ; the turns contiguous^ the outer one in- 
cluding the others; the chambers separated by plain or 
marhf plain transrerse septa^ concave outwards, and 
perforated by shelly tubes connected by a tubular mem- 
brane so as to form a complete siphuncle. Recent 
and fossil. PL VI, fig. 1, 

%. Orbulifes. — A multilocular, spiral, and subdiscoi- 

dal shell ; the turns contiguous, the outer one including 

the others ; the chambers separated by winding septa, 

pierced by a siphuncle at the outer side of their margin. 

Fossil. 

The shells of this genus agreeing in flieir external 
form wifh that of the shells of the preceding genus, 
NauHlus, the difference being internal, from the septa 
befaig* wining, and the siphuncle marginal, an illustra- 
tire figure was unnecessary. 

The propriety of the adoption of this genus seems to 
be indisputable, its shells possessing the external cha- 
' facters of Nctutihts, and the internal characters, the 
wisding septa and marginal siphuncle, of Jmmonites. 
But there are other fossil shells, which, possessing the 
ea^rioT of NautiluSy have Qply one of the characteristics 
of AmmoniteSy as in Organic Remains, PL YII, Jig. 15, 
hk which the winding septa are without the marginal 
diphunele ; and in fig. 16 of the same plate, where the 
marginal siphuncle exists without the winding septa. 
Indeed, the situation of the siphuncle Is too variable, 
esLisHtig in every -point on a line from the centre, and, 
perhaps, from the posterior to the anterior margin, to 
allow of its being assumed alone as a distinctive generic 
olmraeter. 

3^ Planutttes. — A multilocular, spiral, flattish^ and 
dfiscaidal shell ; the turns contiguous and apparent; the 
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cliambers separated by plain septa pierced with a mar- 
ginal siphuncle. Fossil. 

As the shells of the preceding genus have possessed 
the outer appearance of Nautilus^ with the internal cha- 
racters of Ammonites, so this shell possesses the exterr 
nal appearance of Ammonites, and^ at the same time^ is 
characterised by the plain concave septa o{ Nautilus. 
As its external form agrees with that of the following 
genus^ another figure is not requisite. 

4. Ammonites. — A multilocular, spiral^ and discoidal 
shell, with contiguous apparent turns; the chambers 
divided by winding septa, pierced by a siphunculus 
always placed at the outer side. Fossil. PL VI, 
Jig. 2. 

Two very different shells have been placed under the 
genus EUipsolithes (Sowerby), both oval and discoidal 
shells ; but one possessing the involved whirls and the 
plain septa of Nautilus, and the other the whirls, ap- 
parent on both sides, and the winding septa of jhu- 
fnonites. It being desirable that the student should be 
apprised of the forms and characters of these fossils, 
their figures and a description of their characters are 
given; but although, for the sake of discrimination, a 
name is added to each, it is not intended to urge a 
claim for their being considered as distinct genera. In 
this I am glad to concur wfth Mr. Sowerby, who ob- 
serves, that ^' The genus EUipsolithes must certainly be 
abolished, and its species ranged under ^mmomYe^, the. 
oval form being quite accidental." 

5. Nautellipsites. — ^A multilocular, tumidly discoidal 
and elliptically spiral shell; the turns contiguous, the. 
outer one including the others ; situation of the siphun- 
cle nearly central. Fossil. PL VI, Jig. 3. 

6. Ammonellipsites. — A multilocular, flaUy discoidal, 
and elliptically spiral shell; the turns contiguous and 
apparent on both sides ; the chambers separated by 
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winding septa; the siphnncle marginal. Fossil. 

PL Vl, Jig. 4. 

7. Nummulites. — ^A multilocnlar, lenticular shell; the 
spire interna!, formed of several plates, connected with 
each other on both sides by numerous transverse septa^ 
the internal plates being involved by the more external. 

Fossil. PL VI, Jig. 6. 

8. Siderolites. — ^A flattish sheU^ convex above and be- 
neath, set with pointed tubercles, with four or five short 
unequal rays on the edge, not manifesting any real 
pores. 

An idea of this fossil may be formed by considering 
the radiating appendices as proceeding from bodies like 
the Nummulites. Faujas St. Fond, who has given the 
best representation of these bodies, delineates them as 
being multilocular, somewhat like the Nummulites. 

9. Scaphites. — A multilocular shell, commencing with 
spiral turns, the last of which, after being enlarged and 
elongated, is contracted and reflected. Fossil. 
PL VI, Jig. 6. . 

10. &pirula. — ^A multilocular shell, partly spiral and 
partly straight; the whirls circular, separate from each 
other, and the last elongated in a straight line. The 
septa plain, concave outwards, and pierced, nearly at 
the margin, with a shelly tube. Recent and fossil. 
PL VI, Jig. 7. 

11. Lituites. — A multilocular shell, partly spiral and 
partly straight; the whirls circular and contiguous, but 
the last elongated in a straight line; the septa trans* 
verse, concave outwards, and pierced, nearly at their 
outer margin, with a siphunculus. 

The figure of the preceding genus will suffice for this, 
only wiib the conceived difference of the whirls being 
contiguous, and a greater length of the straight part. 
Th6 student should be guarded in his conclusions with 
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mspect to the contigaity of tiie nUris in. Iheie fiiMtt*. 
The contact b^ necessarily, only in a lin* pomjing hori- 
aontaDy through die BiiiUHo of ttie spintlf and a<» these 
fMMili ate constantly imbedded, this line of contact can 
milybeseenwbentboavtiatiflsofmoeeflsfnl as to make 
his section exactly in UbiB Hne : if Ibe section id Made 
the least too high or too low, tfie whiife wiB not be seen 
» contact, but wiB appear sepaiatie, in propoitioii as 
liio section id distant from tiie centre* 

12. lfomttM;'--AMiiItiIocnIarhook-fonned shell, wifli 
sinnoos septa, pierced with a marginal siphuncle. Pt VI, 

19l Oftho€§raiiUB. — A mnltilocutar straight, or 
lAghtiy ben^ cy&idriea], or slif^tty conical diett ; Ibe 
chandlers sepannfed by plain septa, eoncare towards 
the laiger end, and pierced wiflt a atpbunculos^ PL Ti, 

14r BMuKtB^, — A mnltiloetrlar straight, or sUgbUy 
bent, cylindrical, or i^htly conicsU, diell ; the cbank 
bers separated by sinuous septa, pierced with a men*- 
gisal sqpbuDcnlus. PL VI, j$$r. 10^. 

15. Bekmmies. — A conical or fosiform stone, of brown 
radiating spar, generally tenniiiating at the small end in 
a point, and having at the larger end a conical cavity, 
natovally retaodbig a conceal testaceous body, divided 
into chambers by plain concave septa, and pietced by a 
sjfiinacitfaff, m.Yl, fi^. 11. 

I& Hippmriiesi.'-^A stmight or conical shell, fimiiA^ 
ed mteiBftlly widi transverse septa, and witb two literal, 
hnigitadiaol, obtose, and convergmg ridges. PL If I, 
fig. 12. 

It w^sus endeavoured to show, in a former woik, that 
tibo s|»adiose snbsismee in tfie £<l9mti^\ras: origfinaHy a 
light sidMtenee, of » teslnre somewbat stellar to cotk, 
andww tlM float to the ammal, whicbmndened it so 
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nearly eqoai to tiie widght €i£ water tm tm nMxrw it to 
rise or fill, as die aq[>himcfo tnui ilM ^Wb «if or wifii 
vater. 

ia ittie fioflsil iart Aeseribed it yecidiar tiiodii«;atioB Bt 
Abmctom in Us oorexmg appecn to hftve aceomplidbed 
tibo saniB parpoote : the dielljr encloBure kag eridently 
heea cf a poculiar Mgbt tesLbti^^ by wUbeh sach a dimi- 
autiioo «f Hie ^tavity of the mass would ba obtaiaed as 
wonid M^fot behns sumiarly acted iipcia by the iiiter- 
vol praveace of gas or of waiter, as te the iastanee «f 
the BsUmmte. 

17. 2krnfito.~A spiral, tffrricttlad»d> laaltilocalaT 
sfaeU; Ihe turns opot^uom, and ail visible ; (ttechtoi- 
bei9 aepaoaAed by winding septa; with a idphancle in 
their disks ; the aperture round. PL VI, fig. 13. 

IS, FcudoKtes. — A subcylindrkal shell, formed of 
xSNdtiiocular tabes, narrowing at h&Sk (heir ends, dis- 
posed contiguously and parallel; the ^tapetbig ends 
tmnsmrsely and obliquely folded on «ach other. PL 
VI, ^.14. 

19. Aeamais,—A maltilocnlar, irtraight, and conical 
shell; mouth round and horimntal; sipfauncle ^enttal ; 
j^nmmit pierced bj eight smaU tubercalaied a^^ertures, 
disposed iwmd a stellifonm figure ; die septa ^^onical, 

^ plaited at the bottiikn and ^^kin at the edge. The sub- 
stance ^yaiibose, similiur to tibal of tile BetemnHe. 

Ubis fossil is figured and described by M. de Mont*- 
fort St vm& also noticed by Kac»T ; and was found by 
Aviwne in the neighbourhood of Frattelen, «i thedanton 
of Basie. The tecodnaticm of its summit is represented 
bLPLYl,Jig^l&. 

20. AmpUxus* — ^A nearly cyliudrical shell, diyided 
iato chasobers by numaww transTerBe septa ; ^m fiepta 
saAraeing^acfa other with tlmir refleaoed margins. 
Fossa. PLVhfig. 16. 

We are indebted to Mr. Sow«rby for the addition of 
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this interesting genus to the multilocnlar shells. The 
fossil which was subjected to this gentleman's examina- 
tion was found in tike Black Rock, at Limerick; and 
bearing much of the appearance of a coral or madre- 
pore, received' the specific designation of AmpUxus 
€oralloides, its specific characters being, " Tnbe irre- 
gularly bent, longitudinally striated ; margins of the septa 
deeply reflexed and regularly plaited. The septa are a 
fourth or a fifth part of the diameter distant from each 
other, with the margin reflexed to the next septum. 
The folds on the margin of the septa correspond in 
width to the longitudinal strias of the tube, and are so 
deep as to form elongated cells, opening into the cham- 
bers ; the lines of growth are close, and rather unequal • 
in depth*". 

21. Conularia. — A conical, hollow, univalTe shell, 
divided by imperforate septa ; the mouth half closed. 
PL VI, fig. 17. 

Thi^ fossil was first described and. figured by the 
Rev. Mr. Ure, in his " History o/Rutherglen and East 
Kilbride.*' It has also been particularly noticed by 
Mons» Denys de Montfort, as having been found in St. 
Peter's mountain, near Maestricht, and has been dis- 
tinguished, by him, by the term Pyrgopolan, with the 
specific designation of Mosa, but to which, perhaps, 
the term teres would be more applicable, the specimen 
figured by De Montfort agreeing, I conjecture, with 
C. teres of Mr. Sowerby, Min. Conch., Tab. CCLX, 
fig. 1, 2. We are obliged to Mr. Miller, of Bristol, 
for having instituted this genus. Mr. Sowerby describes 
and figures two species, C. quadrisulcata, fig. 17, and 
C. teres. 

Besides the multilocnlar shells which are here parti- 
cularised, many more, both in a recent and mineralised 

* Mioeiiil Conchology, Vol. I, p. 165^ Tub. LXXII. 
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siate^ have been described by Bianchi^ Soldani, Fich* 
tell, Moll, Boys, Walker, and others, which 'are so 
minute as to require microscopical aid to discover, with 
correctness, even their forms. These objects of admi- 
ration occur in such variety of forms, of structure, and 
of richly varied markings, as nearly to foil the natural- 
ist in his attepipts at classification, and almost to au- 
thorise the mode of M. de Montfort, j^ho places almost 
every shell under a distinct genus. Sixty genera have 
been already formed of these interesting domiciles, and 
many more> doubtlessly^ lie hidden to reward the dili- 
gence of future enquirets. , 

When it. is considered that these belong to only one 
division of shells, and that there remain to be added to 
these the microscopic univalved and bivalved shells, 
their multitude will certainly authorise these minute 
shells being described and treated of in distinct works ; 
although their connection with the larger subjects of 
this class of Nature's works will demand their being 
studied with them, both by the conchologist and the 
oryctologist. 

It has, however, been thought proper to introduce 
here, three of these shells to the reader's notice, on ac- 
count of some particular circumstances in their history. 

MiUolites saxorum, Lam. (PL VI, fig. 18.) — ^This mi- 
nute species of fossil shell is known to form the princi- 
pal part of the masses of stone in some of the quarries 
in the neighbourhood of Paris, Versailles, Champagne, 
&c. The recent shell has been found on Fucus, near 
the island of Corsica ; and by Mr. Boys and Mr. Walkel: 
on our coasts, and was, by the latter writer, named 
Serpula siibovalis intorta *. It was also mentioned by 
Mr. Montague as Vermiculum intortum. . 

Comu Ammonis Arimimense, Plane. ("PI. \l,Jig. 19), 

* Testae* minot. rarior. Tab, I, fig, \. 
l 
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is the shell which Plancus and oiheirs classed with the 
Comu Ammonis, considering them as the recent shells 
of this genus ; but the discovery of fossil microscopic 
shells exactly analogous with the minute recent ones has 
shown their correspondence with each other, and that 
they are entirely diiSerent from the sheUs of the genus 
Ammonites. 

Gyroganites. — ^A spheroidal hollow fossil, of flie size 
of a middling pin's -head, having two poles, ^ in which 
terminate five tubules taming from right to left, and 
making one revolution and a half round the spheroid. 
PL VI, fig. 20. 

M. Leman has been enabled to discover a consider- 
able close agreement between the form and structure of 
this fossil and of the seed-vessel of a small aquatic 
plant, Ckara vulgaris, which has been described and 
figured by Gaertner ; but, as the origin of this fossil is 
not, perhaps, fully determined, it is not removed from 
the situation which it has so long held. 

These three last fossils are figured of their natural size, 
and as magnified by the microscope. 

It may not be improper to observe, that the great 
numbers in which these and various other minute fossil 
shells have been found in different strata, render them 
' very desirable objects of research to the scientific en- 
quirer. There are several circumstances by which the 
oolitic bodies, which occur in such myriads as to give 
name to the formation in which they are contained, are 
pointed out as requiring still further examination with 
lespect to their original mode of existence, and more 
satisfactorily to prove that they were not of animal 
origin. 

Confining ourselves to the univalve multilocular shells 
which may be examined by the naked eye, it still re- 
mains to advert to some of those shells which have been 
marked by M. de Montfort with generic designations, 
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and to notice the claims which they may possess for 
such distinction. 

AnguUthes.'-^A multilocnlar.shell^ with the characters 
of Nautilus, the mouth being of a triangular form. 
Triimgular nautilite of Havre. 

BeUerophron. — The Shuttle Nautilus. Le Nautile de 
prime. Sonnini. 

Oceanie. — Le petit Nautile ombilique. Favanne. 

The distinctions marking these shells can hardly be 
considered as more than specific characters ; and it is 
with still less reason that the species of Jmmonites now 
distinguished^ by De Montfort^ by the generic names 
Aganides, Pelagus, Canthropes, Simplegades, and Amal- 
thSa, are removed from their original genus ; since/ if 
such differences as these exhibit are to be admitted as 
generic^ with equal right generic titles might be claimed 
for many more of the hundreds of different shells which 
are numbered under the genus Ammonites. 

Several of the additions which this author has made 
to the genera of straight multilocular shells appear to 
be founded on insufficient or even erroneous assump- 
tions. 

Paclites — is a fossil which Mr. Walch had described 
as a Belemnite, having a small circular hole at the ex- 
tremity of a .curved point, and, beneath this, a long 
narrow opening. This is described, by M. de Montfort, 
as terminating in a stellated sphincter, and having a 
plaited lateral slit ; which does not accord with that of 
Mr. Walch, who both describes it and figures it as a 
Belemnite, with a small circular hole at the extremity of 
a curved point, and, beneath this part, a narrow small 
opening. De Montfort speaks of its having chambers 
and a central siphuncle, but does not state whether these 
are formed in the spathose substance, or whether they 
are of a shelly substance ^nd fixed as an alveolus in the 
spathose substance. 
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Thalamus. — The fossil which is here referred to does 
not appear to have a sing^ pretension to be placed in a 
distinct genus. The Belemnites polymitus of Schench- 
zer is taken for its type, and the external markings 
which designate its generic characten^ are thus accu- 
rately described by Scheuchzer : — *' Belemnites cujus 
superficies undique circulis concentricis est obsita/' — 
Lapid. Jignrat. Lub. p. 15. Walch^ who noticed the 
same markings^ was of opinion that they were merely 
accidental, and were probably produced, by the adhe- 
sion of flat spiral shells, fiut similar markings are fre- 
quently found on the green-sand fossils. I have it in 
several instances^ and particularly on a Belemnite ex- 
actly agreeing with the description of the Belemnites 
polymitvs of Scheuchzer. These markings are formed 
of patches of chalcedony, in rude sub-concentric forms, 
having somewhat of a stalagmitie appearance : I have 
seen a mass of chalcedony, its surface thus covered, 
and its substance apparently thus formed, from Devon- 
shire, as large as a man's fist. 

Amimomus. — The fossil for which this genus is formed 
is said to be figured in the Supplement to Knorr's work. 
Tab. IV, fig. 2, but no such fossil appears in the place 
to which we are referred. 

Tiranites — is the name of a genus under which it is 
proposed to place a fossil described and figured by 
Knorr, Supp. Tab. XIT, fig. 1 to 5; and also found in 
the neighbourhood of Rouen by M . de Montfort, who 
thus describes it : — *' A free, chambered, straight, tubular 
cone; chambers undulated on the edges; the mouth 
oval, undulated, and horizontal ; the top pointed, and 
the siphon central.'^ Fragments only are found, some 
of which are three inches in diameter at their base ; but 
the characters of the whole fossil do not appear to be 
sufficiently known to warrant the founding on them a new 
genu;*. It appears undoubtedly to have been a multilo- 
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cQlar shell of a considerable size; but^ preTioasIy to 
removing it from the genps Orthoceratites, and forming 
of it a genus by itself^ it is certamly necessary that more 
of its generic characters should be determined. 

Molossns — ^is a genns formed for the reception 'of a 
fossil, which is named, by Professor Blumenbach, Or- 
thocer ostites gracilis, and is described as-* a free, cham- 
bered univalve; straight, conical, tubular, and inter- 
sected; chambers plain, in form of a drum; siphon 
lateral, continuous, round, and serving for a mouth; 
the top pointed ; the base horizontal. Blumenbach de- 
scribes the joints as being pyritical, which leads, with 
the account of the chambers being intersected, and the 
necessity of pointing out the continuity of the septa, lo 
believe there might be an agreement between these bo- 
dies and the pyrites found at Dorking, which are cylin- 
drical, pyritical bodies with slender points passing out 
at each end, much resembling those figured by M. de 
Montfort. 

Echidnis-^is a similar fossil with that which is figured 
as a species of Orthoceratites (Org. Remains, Vol. Ill, 
PL VII, fig. 14), its specific character being the alter- 
nate circular risings and depressions on its surface; but 
certainly no characters have yet been shown which mark 
it to be of a distinct genus. 

Achelois.^THie fossil, figured by De Montfort, as the 
type of this genus, as being of a conioal form, with co- 
nical septa, and for which reference is also made to 
Knorr, Tom. II, sect. 1, PL II, A. VIII, and Suf^. 
Tab. IV, fig. 1, is very unsatisfactprily described ; nor 
is this description aided by reference to Knorr, the 
figures there not agreeing with either De Montfort's ac- 
count or figure. A sufficient knowledge of the cha- 
racters of this fossil is certainly not yet known to war- 
rant a genus being formed from it. 
• Calirrhoe. — ^This genus is formed for the reception of 
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a fosJBil which is» nndoobtedly^ only the camerated 
alveolus of a Belemnitef such as is seen in situ, PL Yh 
fig. 11, and which is fireqnently seen bearing all the ap- 
pearances atiributed to this fossil. 

Telebais—is appropriated to a fossil, the nature of 
which has been undoubtedly mistaken by De Montfort. 
It is, obviously, part of a vertebral column of the tur- 
ban Encrmite, as hereafter described, and as figured in 
Organic Remains, Vol, III, PL XV, Jig. 8, and was, 
indeed, considered as such by Mr. Walch. 

Cetocis. — Mr. Walch considered this fossil as a Be* 
lemnite ; but it having a stellated opening at its pointed 
termination, it is placed, by M. de Montfort, in this 
genus. 

HiboUthes—is a genus formed to receive the fusiform 
Belemnite figured in Vol. Ill, PL VIII, Jig. 18, of Or- 
ganic Remains. The form of this fossil, which possesses 
every character of the Belemnite, cannot be considered 
as more than a specific difierence. 

Porodragus — is a genus formed, by this author, on a 
Belemnite, bearing the same form as the last described ; 
but having a round horizontal mouth; central siphon, 
conic, smooth partitions ; a groove on the outer surface ; 
and being superficially pierced with numerous longitu- 
dinal pores. The partitions, siphon, &c., of this fossil 
are those which are to be found in every species of Be- 
lemnite; but the pores, existing on the surface, are dif- 
ficult of explanation. If formed by the animal belonging 
to the shell, as supposed by M. de Montfort, we may 
have a right to conclude that the Belemnite was invested 
by the animal which formed it. 

Bivalves, Conchifera, Lam. 

Tubicoke — bivalve shells, contained in a tubular sheath 
distinct from the valves : and which are either i»jDrusted 



Digiti 



zed by Google 



175 

entirely^ or in part^ in ibe sides of the sheatli^ of project 
beyond it. 

Genus 1. Aspergillum. — A tubular^ testaceous sheadi, 
dixninishing gradually towards its fore part, where it is 
open, and enlarging to a club-shaped form towards the 
other extremity ; the club having two Talves incrusted 
on the side of its inner substance. The terminal disk 
of the larger end is convex, furnished with subtubular 
foramina, and has a fissure in the centre. PL III, 
Jig. 21. 

Serpuia penis, Ian. 

2. Clavagella.-^A tubular testaceous sheath, diminish^ 
ing to an opening anteriorly, and terminating behind in 
an oval and club-shaped form, set with spiniform tubes; 
the clavated termination displaying, on one side, one 
valve fixed in its substance, the other valve being loose 
m the sheath. 

Fistulana echinata. Ann. du Mu$. Tom. VII ; Teredo 
echinata, Brocch. Vol. II, Tab. XV, fig. I. 

3. Ustulana* — A tubular, and, most frequently, a 
testaceous sheath, lessening towards its anterior end, 
which is open, and including a loose bivalve shell, 
gaping when the valves are united. 

This differs from the preceding TvbicoUB in neither of 
the valves of the included shell being imbedded in the 
substance of the sheath. 

Fistal. ampullariay Ann. du Mus. Vol. VII, p. 428. 

4. Septaria. — A very long testaceous tube, tapering 
in its fore part, and internally subdivided by vaulted 
septa, generally incomplete. The anterior part of the 
tube is terminn,ted by two other very Ihin tubules, not 
internally divided. 

Serpulapoiythalamiaf Lin. 

These are generally of considerable size; but La- 
marck is of opinion that they, perhaps^ should not be 
separated from the preceding genus. 
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5. Teredina.'^A. cylindrical, tubular, testaceous sfaeatli, 
closed posteriorly, and showing the two valves of the 
shell at the open anterior extremity. 

Fistulana personata, Ann. du Mm. Vol. VII, p. 429 ; 
Vol. XII, PL XLIII, Jig. 6, 7. Organic Remains, 
Vol. Ill, PI. XIV, fig. 10. 

6. Teredo — of Lamarck, is the genus in which he has 
disposed T. navalis. 

Mr. Sowerby, who has considerably illustrated this 
genus, describes it as ** a bivalve, gaping ; back and 
posterior side closed by membrane or shelly valves ter- 
minating an accessory shelly tube ; hinge with one'tooth 
in the right valve ; a long free process arising firpm flie 
beaks contained in each valve. 

^' The principal valves are longer than broad, striated 
and gaping at both sides and at the back ; in the poster 
rior side of each is a deep rectangular sinus ; in the an- 
terior side is a corresponding small rounded sinus ; the 
front is lanceolate, with an internal tubercle at the ex- 
tremity ; one of the accessory valves lies over the beaks, 
and is lobed ; another is trapezoidal, covering the sinus 
at the posterior side; it has a line down the middle 
where fliere 'may possibly be an opening, or it may in- 
dicate two valves. The membrane which covers the 
shell is extended over the anterior side, forming a. taper 
tube many times longer than the proper shell, 'and 
strongly impregnated, at a little distance from the valves, 
with shelly matter: in the extremity of this lie two 
spatulate valves, attached by muscles to the animal, 
and capable of closing the aperture, in which is placed 
a longitudinal septum; this tube is slightly attached to 
a tortuous passage bored in the wood by the animal, 
and is elongated, and gradually increased in diameter, 
as the animal recedes Airther into the wood.' * 

Mr. Sowerby refers to the recent species, T. navaUs, 
and to the fossil species which he terms T. ant€naui€B, 
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(rim ^Mr hmAnis existed^ bcjbiia . aidp& w^» iiiviaBted> 
birre&rfl^aU.those.foniidiiicalcai«iinaor sfliceow wapd« 
Among the former he has seenjione whk^h show aoK of 
tll0 mccBBaorj vsiimB^^ except tbetobe^and the twovsjvt- 
ttdate yaln» attached to theaaimaU Even ibo mem!* 
bfaae. ttiat is. jHvsenred in the fossil ones coveriiq;^ tto 
proper shells, ^nd attaching: them, to.the. cmtside of the 
tobe, is not discorerable in the recent specimens*. 

PJIofarfi0trt«e~liivalves^ eiUieiririliii or wiflM^nt Mces^^ 
sory pieees^ and gaping anDeporly^ 

1. Pholas. — ^AneqniTalyed,transTersebivaIve> gaping 
on eaeh^ side ; with Tariona dkel^ aoeessQrg pieces 
placed aboiv« or beneadi die. hingeit ^^ posterior or 
inferior border of the ¥aLTea oefleetedi apwafds^ 
x*ecen»« 

9. 6Mlroc%€eita.-^An eqai^naUed; sitbcnneifbnned 
bivalve ; the opening anteriorly obliqae, v^ry large and' 
oval ; posterieniy, hanUy any. 1^ binge. Uneatj^ mar- 
finaK andwithoalieettL 

Thia genus ot Sfiengler diSks from <ho. pra<?edii^ 
chiefly in bemg without accessory pi0QQ9* 

8ekma€$m^VM\rtik elongided iawwverse^ wiQiaat 
accessory pieces, and gaping only at the lat^a^l eiLtre-r. 
mities; tiie ligament external. 

1. ^ofen.— An equivalv^ hindve^ ek>ag^ted traas- 
▼erseiy} gaping at the ends; the bieaJ(^9 very si^all,. not^ 
projecting; snmll carduiial teeth, iw^iag in ^heir npiQ-| 
ber^ aometmes imie; the ligament e:?K^(effll9il« ilU- 

eentandfossfl. PI VII, Jlsr. 24. 
^^. Pano]MS0i.-*-^A tianaverse, equ|v9Ay<?.4 Wvalw^^^ 
gaping unequally at the sides ; one conical hinge toothv 

-i^ Miiieral Coq^iologgr, Vci II, ||. |jS9.. The accontpwiying figariep,, 
AkC{||.9fe v^ •atitfrctorUy illmtrative of ttm oature of tbii (enus. 

• '-■ ' Aa -'-'•' ' • • -i 
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iA each Talve, With a short, compressed, luiedndiog cal- 
losity ; the ligament external, fixed to the callosities on 
the longer side of the shell. 

* 3. Glycimeris. — A transverse bivalre, gaping very 
much on each side; the hinge callous, without teeth; 
nympbae projecting outwardly ; the ligament extonal. 
Recent and fossil. PL VI, Jig. 27. 

Myarite — Bivalyes; inequilateral and subequivalved ; 
a spoon-formed tooth on one or both yalves, giving at- 
tachment to the ligament;, the shell gaping at one or 
both extremities. 

1. Mya. — A transverse bivalve, gaping at both. sides; 
one large, compressed, and dilated roundish cardinal 
tooth, to which the ligament is attached, projects almost 
vertically, and, when the valves close, lies upon the 
ligamental pit of the other valve. Recent and 
fossil. PL Vlh fig. 16. 

2. Anatina. — A transverse, subequivalved, gaping 
bivalve, with a flat spoon-shaped tooth on each valve ; 
with, sometimes, a falcated plate running obliquely be- 
neath the hinge teeth. Recent. 

Jlfacfrace^— equivalved bivalves; generally gvping 
at the lateral extremities ; the Hgament.intemal, witii or 
without a complication with the external ligamait. 

' 1. Luirhria. — An inequilateral Jlivalve, transversely 
oblong or rounded, gaping at tijp lateral extremities; 
flie hinge with one tooth as if pfuted into two ; or two 
teeth, one of which is simple; with an adjoining oblique, 
deltoidal pit, internally projecting; no lateral teeth; 
ligament internal. Recent and fossil. PL VII, 

fig. 2d. 

2. Mactra^—A. transverse, inequilateral, subtrigonal 
bivalve, a little gaping at the sides ; the beaks promi- 
nent; a compressed grooved cardinal tooth, with aa 
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9^^ing^^^; two lateral coibpre^ssed m^erte^ teeth ; 
ligttmiblit fiiteTnal. Recent and fossil. PL VII, 

^.80. 

'ftl. <>a«MEfe/fo,<^An ineqnilateral^ suborbicular^ or 
tranWerse, close shell ;, hinge complicated^ two cardinal 
t^i^th slightly diverging witfi a pit at the side ; ligament 
internal; lateral teeth, obsolete or none. Recent 

a^d|JfossiL PLyill,Jig.9. 

;^4.,.CJryct9a. — A transverse, subinequilateral, equi- 
^.^ratyi^d t)i valve, seldom gaping; two unequal, diverging 
cardinal teeth, with an interposed pit ; two lateral, . ob- 
loi^g, compressed, short penetrating teeth ; the ligament 
jm^mal. ' . [ Recent and fossil. PL Willi fig. 10. 

xpis is an equivocal genus ; the character of the 
JEi&iee being, with difficulty, ascertained. 

o.^JTn^lina. -- k. longitudinal or subtransverse in- 
v^ve, nearly equilateral, and with close valves ; one short 
subbifid cardinal tooth on each valve by the side of ab 
16d^^ nearly divided in two ; the ligament 

g! SBfemyi.'— An equilateral, equivalved/ trans- 
versely oblong bivalve; beaks hardly distinct; a di- 
ijMj}^^ cpi||96i|sed> very oblique cardinal tooth, in each 
WW Satbe-ar slight concavity receiving the lament. 




vAfZls4jM!^^^^'~^ transverse, inequilateral, sub- 

^'^^^,}nirs4ve,,s<^^ a little gaping at the sides; 

Jl^^^ge with one or two teeth, and a narrow small pit 

jG^^.^a iiitjernal ligament, there being anotiier external. 

1. Corfrii/a.— A regular unequivalved, inequflataral 
1biValV6; a WngetoOth on each valve ; conical, curbed, 
an'^ ^eVated, with a pit' at the Wide; no: lateral teeth : 
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ligament internal. Recent and fossiL PL VII, 

Jig. 20. 

2. Pandora. — A regular, unequivalved, inequilateral, 
transversely oblong bivalve ; the upper valve flat, with 
two oblong obtuse teeth, the lower one convex. 
Recent. 

Mr. 6. Sowerby considers that this shell possesses 
only one obtuse tooth on the flat valve. 

The lithophagous shells, without tube, or accessory 
pieces, are rounded or obtuse at the ends, more or 
less gaping forwards, with the ligament external. They 
are divided, by Lamarck, into three genera:—. 

1. Saxicava. — A transverse bivalve; hinge without 
teeth. 

2L Petricolar—A transverse, inequilateral bivalve, 
narrower in the fore part; with two teeth on one, or on 
both valves. PL VII, Jig. 22. 

3. Venerupis. — A transverse, inequilateral shell, very 
short in the hind part ; the hinge with two teeth on one 
valve and three on the other, and sometimes with three 
on each valve. 

Nymphacece — with two cardinal teeth, at the most, 
on the same valve ; a little gaping at the lateral extre- 
mities ; the ligament external ; the ligamental cartilage 
projecting. 

1. Sanguinolaria.^A transverse subelliptical shell, 
gaping a little at the sides ; the uppet margin bowed, 
not parallel with the lower ; the hinge with, two approx- 
imated teeth in each valve. Recent, PL VII, 
Jig. 25. 

2. Psammobia. — A transverse, elliptical, or oval- 
oblong bivalve, rather flat, and a little gaping oil each 
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side ; the beak$ prominent; the hinge with two (ceth on 
the left valve, and only one, penetrating, on the oppo- 
site valve. 

3. Psammoiea. — A transverse, oval, or oval-oblong 
bivalve, a little gaping at the sides; pne cardinal tooth 
in one, and sometimes in both, valves. 

The three preceding genera bear somewhat of the 
form of Tellens. 

4. Tellina.—A transverse or orbicular shell, for the 
most part flattish; angular on the anterior side, on 
which is a flexuous and irregular fold; one or two 
hinge teeth on the same valve; two lateral teeth, gene- 
nerally remote. Recent and fossil. PL YIII, Jig. 16. 

6. Tellinides. — A transverse, inequilateral shell, 
-rather flat, and slightly gaping at the sides; the beaks 
small; no fold on the margin; the hinge with two di- 
verging teeth on each valve ; two lateral, nearly obso- 
lete teeth, the posterior one of which, in one valve, is 
placed near to the hinge. 

Only one species is known. 

6. Corbis. — A transverse, equivalved bivalve, with- 
out any irregular fold at the anterior border; the beaks 
curved "inwards, opposite to each other; two hinge 
teeth ; two lateral teeth, the hinder of which comes 
near to the hinge ; the impressions simple. Kecent 
and fossil. 

Separated from Lucina by the impressions not being 
complicated; and, from Tellina, by having no fold. 

7. Lucina. — A suborbicular, inequilateral bivalve, 
with small, pointed, oblique beaks ; two diverging hinge 
teeihj, one of which is bifid, these being variable or dis- 
appearing with age ; two lateral teeth, one of which ap- 
proaches the hinge; two lateral impressions, one of 
which is considerably extended posteriorly; the liga- 
ment external. Recent and fossil. PL VIII, 
JUf. 15. 
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8. Donax. — ^A transverse^ equivalved^ inequilaterd 
bivalve, the anterior side very short and obtase; two 
hinge teeth on each valve^ or on one only ; one or two 
lateral teeth, more or less remote ; the ligament exter- 
nal, short, and at the lunule. Recent and fossil. 
PI. VIII, jig. 11. 

9. Capsa. — A transverse, equivalved, close shell, 
the hinge having two teeth on the right valve, one bifid 
penetrating tooth in the other valve ; no lateral teeth ; 
the ligament external. 

A general idea of fhe hinge of this genns may be 
gained from PL VII, Jig. 22. 

10. Crassina. — A suhorbicular, transverse, close, 
eqnivalved, subineqoilateral bivalve; the hinge with 
two strong diverging teeth on the right valve, and two 
unequal teeth in the other; the ligament external, and 
in the longest side. 

This shell is distinguishable from a small CrcLssatella 
by the situation of the ligament; and, from Venus, by 
having only two teeth on each valve. 

Lamarck forms the family of ConcJuB for the recep- 
tion of the following shells : — 

Fresh-water shells — Cyclas, Cyrene, and Galathea. 

Sea shells — Cyprina, Cytherea, Venus, and Veneri- 
cardia. 

1. Cyclas. — An oval, rather tumid, transverse, and 
fequivalved bivalve ; the hinge teeth very small, some- 
times hardly any; sometimes two on each valve, of 
which one is divided into two ; and sometimes there is 
only a plicated or lobated one on one valve and two 
on the other; the lateral teeth ard compressed, and 
extended transversely; the ligament is external. 

The recent shells are very thin and fragile, and some- 
times transparent. C" 
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2. Cyrena.—A roundish, trigonal, solid, thick,, tu- 
mid, inequilateral shell; the hinge with three teeth on 
each valve, the lateral ones always two, and of which 
one often approaches the cardinal ones; the ligament 
extenial, attached to the largest side. * 

These have been confounded with the Cyclades. They 
are not known in Europe in a recent state ; some of the 
species have their lateral teeth serrulated. PL VIII, 
fig. 14. 

8. Oalathea. — A subtrigoncd, equivalved bivalve; 
the hinge teeth grooved ; two in the right valve, united at 
their base ; and three in the other valve, the intermediate 
one being distinct and forward ; the lateral teeth remote ; 
file ligament external. 

Venm paradoxa, Born. Oalathea radiata. Arm. du 
Musy Tom. V, PL XXVIII. 

Concha MarinL Rarely with epidermis or lateral 
teeth.. 

1. CyprtM.*— An equivalved, inequilateral, and ob- 
liquely cordated bivalve; three unequal cardinal teeth; 
one lateral tooth on the anterior «ide, sometimes obso- 
lete. 

2. Cytherea.^^An equivalved, inequilateral, subor- 
bicular, trigonal or transverse shell; four cardinal tee<|i 
^n the right valve; three div^ging, approximated at 
tiieir base, and one, entirely separate, under the lunule; 
Ibree diverging corresponding teeth in the other valve; 
wifii a separate pit. No lateral teetli. 

3. Venus.— An equivalved, inequilateral, transvetw 
or suborbicular shell; three cardinal approximated teeth 
on each valve, the lateral ones diverging from the sum- 
mit; the ligament external. Recent and fossil. 
PL Yin, fig. 7. 
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Cardiacea — teeth irregular either in form or situa- 
tion. 

1. Fe^iencardia— An equiyalved^ inequilateral, sub* 
orbicular bivalve, most commonly with longitudinal 
ribs ; the hinge, two cardinal teeth, in the same direc- 
tion. Recent and fossil. PL VIII, fig. 2. 

2. Cardita. — ^A firee, inequilateral, equivalved bi- 
valve; the hinge with two unequal teeth, one short and 
straight under the beaks, the other oblique and mar- 
ginal, extended beneath the corselet. Recent and 
fossil. Ph Yll, fig. 27. 

3. Cardium. — ^A subcordiform equivalve, protuberant 
at the base, the valves plicated or dentated on their 
inner margin. The hinge with four teeth in each valve : 
two oblique approximating cardinal teeth, th9se of each 
valve receiving each other crosswise ; two lateral ones, 
remote and inserted. Recent and fossil. PL VITI, 

fig. 12. 

4. Cypricardia. — ^An equivalved, inequilateral bi- 
valve, extended transversely and obliquely, with three 
teeth under the beaks, and a lateral one imder the 
corselet. 

Differing from Cardita in having, instead of one tooth 
under the beaks, three, like Venus. 

5. Isocardia. — An equivalved, cordiform, ventricose 
bivalve; the beaks separate, diverging, and turned in 
a spiral ; two flat, inserted cardinal teeth, one of which 
is recurved under the beak ; a lateral tooth extended be- 
neath the corselet; the ligament external. Recent 
and fossil. PLYUl,fig.8. 

ilrcac6£B— with numerous small penetrating teeth dis- 
posed on both valves in a straight or bent line. 

1. Cucullea. — An equivalved, inequilateral, trape- 
ziform, ventricose shell, with detached beaks, sepa- 
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rated by a ligamontal area ; the impression forwards, 
formiiig a projection with an angular border; the hinge 
linear, straight, set with small transverse teeth^ with 
from two to five at the ends, disposed obliquely. ' 
Recent and fossil. PL VIII, Jig. 20. 

2. Area. — ^A transverse, subequivalved, inequilate- 
ral shell, with distant beaks^ separated by the liga- 
mental area ; the hinge straight and linear, formed by 
numerous teeth closely set in a row : the teeth of one 
valve inserted between those of the other; the ligament 
external. Recent and fossil. PL VIII^ Jig. 17. 

3. Pectunculus. — An orbicular, almost lenticular, 
equivalved, close, and subequilateral bivalve; thehii^e 
with numerous teeth, obliquely inserted in bent rows, 
obsolete and scarcely any in the middle; the ligament 
external. Recent and fossil. PL VIII, Jig. 19. 

4. Nucula. — ^A transverse, ovato-trigonal or oblong, 
equivalved and inequilateral bivalve ; no intermediate 
areas ; the hinge linear, with numerous teeth like those 
of a comb; the beaks contiguous, inflected backwards; 
the ligament marginal, partly internal, inserted in a pit 
at the hinge. Recent and fossil. PL VIII, 
^.18. 

TrigonuB. With lamelliform teeth, transversely stri- 
ated. 

1. Trigonia. — An equivalved, inequilateral, trigoni^ 
and, sometimes, suborbicular bivalve ; the hinge teeth 
oblong, flat on their sides, diverging, and grooved trans- 
versely, the two on the right valve being grooved on 
both sides, and received between the two on the left 
valve, which are double and grooved only on the in- 
sides; the b'gament external and marginal. Recent 
and fossil, PL VIII, Jig. 3. 

2. Castalia. — An equivalved, inequilateral, trigonal 
shell; the beaks recurved; the hinge with two teeth; 

Bb 
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oM baKtdcwaird, O^n, and sUglitly bBamellftted, wHh 
tratifivtetse dkice ; th^ otiier forward, loBgitadiaal, and 
lateral ; lifament extertial. Recent. 

A rare diell> apparefifly from fresh Water. 

Fresh water shells, having one irre^gular hinge iopth, 
simple or divided, and one longitndinal tooth extended 
nnd^r the corselet: sometimes, without any tooth; but 
having, along its base, irregular, granular tubercles. 
Impression posteriorly compound ; furnished with on 
epidermis worn off at the beaks. 

1. Unio. — A transverse, eqnivalved, inequilateral 
bivalve; impression complicated; the hinge with two 
teeth in each valve; one, short, irregular, simple or 
divided, and^substriated hinge tooth ; thje other, lateral, 
compressed, and elongated ander the corselet; ligament 
extetiia!. Kccent and fossil. PL Vlljlig^ 19. 

2. ISyria. — An equivalved, obliquely trigonal, eared 
bivalve, with a straight and truncated base; the hing^ 
formed of two spreading teeth; the hinder, or cardi- 
nal, divided into many parts, of which the inner are tha 
smallest; the other, the anterior or lateral, very long 
and lamellar; the ligament external and linear. 

This genus resembles Anodonta in its form. 

3. ^nocfonfa.— An equivalved, inequilateral trans- 
verse bivalve; the hinge linear, with no tooth; a smooth 
cardinal plate, truncated so as to form a 3fnu8 9t its an- 
terior extremity, forms the base of the shell ; the im- 
pressions are two, remote and lateral; the ligament is 
elcteradl tmd linear, placed at the anterior extxepity in 
tbt groove of ihe hinge plate. Recent. PL YI, 

4. fridma.— Differs ftom Anodonta only in its Jiinge 
line being irregularly tilberculated . Its j^ejjl h9^ consi- 
derable pearly lustre. 
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ChaniaeM. IxntapA^f^hMA, in^tar, lUid attached, 
n^ittk one large tooth at the \Axsge, and two impressions. 

1. Diceras. — An ineqnivalved^ adherent bivalve, 
with very large^ conic^ divaricating beais, turned in 
irregalar spires; « larg^, thick, concave, sabaaricnlar 
tootii in the larger talve; two mnscnlar impr^sions. 

One species only hds been seen of this shell, and thilt 
in a fossal state* 

2. Chama. — An irregnlar, ineq[nivalved, fixed bi- 
valve, with recurved beaks; the hinge one thick, oblique, 
Sttbcrenulated tooth, received in a pit in the opposite 
valve; two distant lateral impressions; the ligament 
external, sunk. Recent and fossil. PL Til, 
fig. 17. 

3. Etheria. — An irregnlar, adherent, uneqnal-valved 
bivalve, wifli short beaks, as if sunk in the base of the 
valves; the hinge without tooth, waved and rather sinu- 
ous and unequal ; two distant, lateral, oblong, muscular 
impressions; the ligament external^ tortuous, and partly 
penetrating into the diell. 

Avery rare large shell, of beautiful pearly lustre, ad- 
herent to the rocks at great depths. Only known in a 
veoent state*. 

THdacfUB. Transverse, eqnivalved ; one lai^e late- 
rally extended impression. 

I, Tndaewt. — A regular, oquivalved, inequilateral, 
Izmsvers0 bivalve^ «a]^ng at the limule ; tbe hinge w^ 
two compressed, une^pial, forward, inserted teeth; tlif 
l^f anient extemal ^nd mmEginal. Recent; an# fossil 7 
PL Vn, fig. 26. 

% Bippopus.'^JixSerB fom the preceding in its lu- 
nnle beJAg close* 

« Thid genus is beaufliiilly illustnited in Mr. G. Sowerby^ work on iht 
general shdls, from wliidi tliis defimtkn has been taken* 
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' MytUacem. Hinge, an almost tot^uali- marginaly li- 
near ligament Many of these shells attach themselTes 
by a byssns. 

1. Madiola. — A subtransverse, eqmvalved bivalve, 
very short on the hinder side ; the beaks snblaterad, lying 
on Uie shorter side ; the hinge lateral, linear, and without 
teeth; the cardinal ligament rather internal, placed in 
the marginal groove; one sublateral, hatchet-formed im- • 
pression. Recent and fossil. PL VI, fig. 25. 

2. MytilMS. — ^A longitudinal, equivalved, regular bi- 
valve, pointed at its base; the beaks nearly straight, 
terminal and pointed ; the hinge lateral, generally with- 
out teeth; the ligament marginal, and rather internal; 
one long, clavated, and sublateral impression. 
Recent and fossil. PL VI, ^.24. 

3. Ptftna.— -A longitudinal, wedge-formed, equivalv- 
ed bivalve, gaping at its summit, pointed at its base, 
and having straight beaks; the hinge lateral, without 
teeth; the ligament marginal, linear, very long, and 
rather internal. Recent and fossil. PL VI, 
«^. 23. 

Malleace€B. A marginal, sublinear ligament, either 
simple or interrupted by rows of teeth, or creimlae ; the 
sheU lamellous. 

1. Crenatula.'^A flat, lamellated, subequivalved, 
rather irregular bivalve; the hiiige sublateral, linear, 
marginal, and crenulated ; the crenulsB in rows, callus 
hollbwed into pitd> which receive the ligament; no 
groove for byssus. Recent and fossO. PL VIII, 
JiSF.22. 

2. JPa^Mi.— A subequivalved, flattish bivalve, with 
lamellar texture ; the hinge linear, marginal, formed of 
transverse, parallel, sulciform teeth, not penetrating, 
ahd^between which the ligament is inserted ; a posterior 
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grobre^ ra&tr gaping, for the byssns, imdet flie extre- 
mity of the hinge^ with calloiui sides. Recent and 
fossa. PL VlII, fig. 21. 

S. Malleus. — ^A rough, subeqaivalved bivalve, gene- 
rally elongated ; sublobated at the b^e ; with small di- 
varicating beaks; the hinge edentulous; an oblong, 
conical small pit under the beaks, traverses obliquely 
the ligamental groove ; the ligament, which is short and 
almost external,' is inserted in the sloping depression in 
each valve. Recent. PL VII, fig. 6. 

4« Avicula. — ^An inequivalved, fragile, rather smooth 
bivalve ; the base transverse and straight, with produced 
extremities and caudiform anteriorly; the left valve 
notched ; the hinge linear, with a tooth in each valve 
bmeath the bedks ; the ligamental area marginal, narrow 
and grooved, not traversed by the byssus. Recent 

and fossil. PL VII, fig. 6. 

5. Meleagrina. 

lli^is genus differs from Avicula in being nearly equal 
.yalved, of a roundish square figure, with no hinge 
;tooth, and in having Its ligamental pit always dilated in 
Jits middle part. 

* Peciinidea. ligament chiefly internal ; the shelly in 
general, regular and compact. 

1. Pedum. — An inequivalved, slightly eared bivalve, 
the valves termihating at the base in a triangular disk, 
with a fbnrow across that of flie lower valve, and a 
. cicatrix across that of the upper, for Ihe attachment of 
>flie hinge ligament; ^e hinge toothless; the lower valve 
« notched in the left sMe neiur the hinge K Recent. 

PLYlhfig.7. 

* The chief particulars respectiflg this genus are derived from Mr. G. 
Sowerby's more extended, and, necessarily, more complete descriptioD, in 
the work already referred to. 
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2. £tlM»«^A loiigititidiiiiil> idttbeqUtTftlv^^ eared bi- 
valre, gaiping a little o& Obe side of tiie viUvta; Vae 
beaks separated, their inner surface r^fheir everted; 
tbe hinge toothless; tibe hinge-pit, receiving flie Bga- 
Aetit, partly extemal. Becent and fossil. PL VII> 

Jig.d. 

3. Pkigio8iama.^Afn€, snbequivalved, slighflsreai^ 
bivalve; the b^ae transverse and nearly straight; the 
beaks rath^ separated, Iheir inner snif aces extended in 
flat, transverse areas, disposed rather externally; one 
strai^t, ttke other inclined obliqpiely ; the hinge without 
a tooili; a conical hinge-pit under the beaks, partly in- 
iebial, atid openitig externally. Fossil. PJ. VII, 

4. P^tefi.~A free, regular, unequal valved, eared 
bivalve; the lower edge transverse and straight; liie 
beaks contiguous; the hinge wi&oiit teefli, with a tri- 
gonal hinge-pit entirely internal for the ligaments ^ 
Becent and fossa PL YH, Jig. 2. 

ff. PUcatuia. — ^An unequal valved bivalve^ ccmtract- 
ed towards its base; the upp«r nuurgin rounded^ and 
snbplicated ; the beaks unequal, and wilJi tio cardinal 
areas; the hinge with two strong teeth on each valve, 
wiilh a pit between receiving the ligament, which is en- 
tirely external. Recent and fossil. PL YIII, 

and figured, PL XII, Jig. 14,16, 16,17, wad IB, dOm 
£[(mPUcaiula Bi hmmftk, ift being to attached lAell^ 
and m baving its te(»fli stotdiSi^oitodliko iMse of jSjmmi- 
d^yAm^butin the foiia of a V> alid ill bek« creunhlid. 
It appears to agree, in its specific pnoinrtias, with 
P. tubifera of Lamarck. 

9. Spondglm.—^ unequal valved[^ adherent^ eared bi- 
valve, rough or echinated ; the beaks unequal i thelow^fir 
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Yidve having a flat eKtemal cardinal area, divided by a 
groove ; the hinge has two strong teeth on each valve, 
with an intemiediate pit for tibe ligament, comBraBicating 
by U» base with the outer groove ; the ligament internal. 
Seoent and fossiL PL YIU, fig. 6. 

7. Fadopms»-*-ABL imeqnal valved, ^abiegnlar bivalve, 
not fmred* adhering by the beak of its lover valve ; the 
lower valvQ is larger and more convex than the upper, 
a2)d kM its beak more advaneed; Che hinge is without 
teett* and the Ugam^Mt intemaL 

l^Qfse shells are only known as fossils : the upper 
valve has no eurved w projecting beak, nor is tlie lower 
beak r^ewved ov^ Ae ^de or flie upper valve, as in 
GfTfpk^a. They, more resemble the PectMs in 0ie regu- 
larity of their forms and their lopgjtudinal striae. 

OttrfUkUB. The Hgament mtemal or semi-intemal ; 
Hhm sImII irregular and foliaceous> or even, sometimes, 
papyvaceoua. 

1. Chryphaea, — An unequal valved free bivalve, the in- 
ferior valve large and concave; the beak large, incurved, 
and tenmnating in aii involuted ^piie; tjbe upper valve 
small and flat like a^ <](peroulam; the hjnge edentulous; 
the hUige-pit ablong a^d bowed; Pae iaipise^sifom 
Beceirt and fossil. PZ. VIJ,/jf.l, 

Le Ct(ev^ ^ Lamarpk stated h^s l^avjog seent at Paris, 
one sp^ies m a recent state, 

2* iQ^rea-^An adbereal;, inequiv«lred» irregular bi- 
valve, the b^aks disjoined ; the valves becoming more 
unequal with ag^> so that flie upper valye i» g^ually 
protruded; th^ hi^ge is toothless; tho ligamwt semi- 
internal, afllxed in the hinge-pit, which, in the lower 
va)ve, increases with the beak to a e^isiderable Imgth. 
Recent and fossil. PL VI, Jig. 29. 

d. Vul8elU.^A lox^f sub^iuyalv/ed, intgidar, free 
bivalve, wi^ equal beaks ; tbe.hipge havpig, upon each 
valve, a projecting callosity; with a conical ligamental 
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pit obliquely Imwed. Recent and fossQ. PLYO, 

4. Placuna. — A free» inregular, lOat, sabeqnivaled bi- 
▼alve ; the hinge has interiorly, on one v alve, two longi- 
tudinal sharp ribs, approximated at their base, and di- 
verging in the form of a V ; and, on the other, two cor- 
responding depressions; at this part the ligament is 
attached. Recent and fossU. P;.Vin,^.& 

5. Anomia. — ^An unequal valved, irregular, opercu- 
lated bivalve, adherent by its operculum; one valve, 
which is pierced, is generaUy flat, having a hole or notch 
at its base; tlie other, a little larger, whole and con- 
cave; the operculum is small, elliptical, and subosseous, 
and is aflSoLed to various marine bodies. Recent 
and fossa. P/. VII, ^.10. 

Under the designation Les Rudistes, Lamarck places 
those shells in which neither the hinge, the ligament of 
the valves, nor the muscle of attachment, is discover- 
able: these he places under six genera — SpheruUtes, 
RadioUtes, Cakeola, Birostrifes, Discina, and Cfrania. 

1. SpheruUtes. — ^An unequal valved, orbiculato-glo- 
bose bivalve, a little depressed at the top ; outwardly 
echinated with large subangular scales ; the upper valve 
small, opercular, and flattish, and furnished, on its 
inner surface, with two unequal, subcorneal, curved tu- 
berosities; the lower valve larger, rather subventricose, 
with squamae^ radiating beyond its border; the cavity is 
obliquely conical, having, on one side, a keel or ridge, 
as if formed by a fold of the inner surface, which is 
transversely striated; the hinge is unknown. 

Fossil. 

There is only one species known. From the Isle of 
Aix. 

2. RadioKtes. — An unequal valved bivalve, striated 
externally with longitudinal rays; the lower valve. 
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which is the larger, is turbinated; the superior is con- 
vex or oonical/like an operculum; the hinge is unknown- 
Fossil. PI. yi, fig. 22. 

3/ OE?c€o/a.— An unequal valved, triangular, subtur- 
binated bivalve, flat beneafli ; the large valve like a hood, 
obliquely truncated at its opening; the hinge-margin 
straight and transverse, being slightly notched and dent- 
ated in its middle; the upper margin bowed; the less 
valve flat, semiorbicular, like an operculum, with two 
lateral tubercles on its hinge-margin, and, in its pentre, 
asmaUpit, Fossil. PI. VIII, ^9. 24. 

4. jicardo.—A flat, nearly equivalved bivalve; hav- 
ing neither hinge nor ligament, with one impression in 
the centre of the valves. Recent. PL VI,/g. 21. 

This shell is admitted, by Lamarck, in La Systeme 
de la Nature^ but is not mentioned in his Histoire Na- 
turelle des Animaux sans Vertebres. , 

6. Birostrites.-^An unequal bicornuted bivalve; the 
disks of the valves raised into unequal, rather straight, 
obliquely divaricating cones, resembling horns, the base 
of the shortest being surrounded by that of the other. v 

Found only as a Fossil. Its locality does not appear 
to be known. 

6. Discina. — An unequal valved, ovate, roundish bi- 
valve, a little depressed; the valves equal in size, with 
a very distinct orbicular disk on each; the disk of the 
upper valve submammillated and undivided, the mam- ' 
millae surrounded by line radiating striae; the other valve 
very;White, and divided by a transverse slit : there is no 
trace of hinge, ligament, or impression. Recent. 

7. Crania. — An unequal valved, suborbicular bi- 
valve; the under v^lve flat, fixed beneath, the inne 
surface pierced with three unequal and oblique fora- 
mina; the upper valve is convex, subgibbous, with 
two prominent callosities at its base. Fossilt 
The under valye. PI Vlly fig. 21. 

c c 
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Brac1dopodes,c(meUf€ra: Having, near (heir mcmfli«^ 
two opposite elongated ciliated anns rolled in spirab 
w^en at rest. Mantle, With two lobes separated for- 
wards, wrapping np or coveling the body. A bivalve 
shdl adhereirt to marine bodies either inttnediately w 
by a tendinous cord. 

The genera of this family are— (MriciUaj Ttrthra- 
tubt, axkdLingula. 

' 1. Orbicula. — ^A suborbicular, unequal valved ti- 
talve, with no perceivable hinge ^ the lower valve is 
very thin, flat, and affixed beneath ; the upper valve is 
snbconical, with a pointed top, more or less prominent. 

This shell is described, by Mnller, 2^oL Dan. /, 
p. 14, Tab.Y^fig.l-?; and, by Poll, ConcA. Vol. 11, 
p. 189, Tab. XXX, Jig. 15. 

A fossil shell of this description is found in the iron 
stone nodules in Shropshire and Worcestershire. 

2. Terebratula. — ^An inequiv^alved, regular, subtri- 
gonal bivalve, attached to other bodies by a short ten- 
dinous pedicle ; the largest valve has an advanced beak 
generally incurved, and pierced either by a round hole 
or a notch, through which its organ of attachment 
passes; the hinge with two teeth. In the inner part 
are two subosseous, thin, forked, and variously rami- 
fied branches, proceeding from the disk of the small 
v^lve, and supporting the animal. Recent and 
fossil. P/. VII, /^.23. 

3. Lihgula. — A subequivalved, flat, ovally oblong 
bivalve, truncated at its top ; rather pointed at its base ; 
raised on a fleshy tendinous pedicle, and fixed to ma- 
rine bodies ; the hinge toothless. Recent and fossil. 
PI VI, fig. 28. 

Cirrhipeda. Soft animals, without head or <&yes> 
fixed and testaceous. Tlie shell eitUet sessild, 4n ritised 
on a flexible tendinous pedicle. 



Digiti 



zed by Google 



193 

' Sessile. Sj^oU fixed ge^ier^y on marine bodies : il^ 
mouth in the upper and anterior part. 

1. TubUAneUa. — A straight cylindraceo-tabular oper- 
colated shell, attenuated towards its base, girt with 
transverse annular ribs ; truncated at both ends, shut 
at the bottom by a membrane, and open at the top. 
The operculum formed of four small obtuse valves. 

Attached to the whale ; but not known in a mineral- 
ised state. 

2. Coranula. — A sessile, suborbicular, or subcorneal 
shell, the extremities 'truncated; the sides Ihick; hol- 
loyred out internally into radiating cells. The opercu- 
lum formed by four $mall obtuse valves. Recent 
and fossil. 

PL VIII, fig. 27— The figure given here is of the fos- 
sil CorofiUla of the whale. 

3. Balanus. — A sessile, affixed, conical univalve, the 
apex truncated ; the base closed by an adherent testa- 
ceous plate ; the opening subtrigonal or elliptical ; thd 
operculum internal, with four moveable valves inserted 
near the inner base of the shell. Recent and fossil. 
P/. Vin, )?J7, 26. 

4. Acasta. — A sessile body, composed of separable 
pieces, with a convex base, and a four-valved oper- 
culum. Recent. 

6. Cretwta.— Sessile and subglbbular, formed of four 
valves, and having an internal bivalved operculum. 

Recent. 

6. Pyr^oma.— Sessile, subglobular, with a bivalved 
operculum: found on Aitrem, Madrepores, kc. 
Recent. 

Pedunculated. Supported by a moveable, coriaceous, 
tubular peduncle, attached by its base to marine bodies. 

1. Anatifa.—A pedunculated, five-valved sbeU; 0^ 
valves unequal, pressed together so as to be nearly con- 
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tiguoas ; the lowest on the sides being the largest. 
Recent. PL Ylll, fig. 28. 

2. PolUcipes.—A peduncu^ted shell, fonned.bf thir- 
teen or more subcontigaous, tmequal valves; the lowest 
at the sides, being the smallest. . Recent 

Lepas scalpettum, Lin.; Lepasmitella, Lin.; Lqpas 
pollicipes, Gmelin. 

3^ CineraSy Leach. 

A pedunculated shell, with five oblong separate valves, 
not entirely covering the body; two at the sides of the 
opening, the others dorsal. Recent. 

LepcLs coTfiacea, Pallas. 

4. Otion. — A pedonculated shell, with two separate 
small semilonar testaceous valves adhering near the 
lateral aperture. Recent. 

Lepas aurita, Lin. • 

Trigonellites. — A slightly rounded, trigonal, thick 
shelly gaping on each side. The inferior margin nearly 
on a straight line ; the anterior tmd superior margins 
in ^ gently waving line. The outer surface of each 
valve pierced by numerous foramina, which, passing 
nearly through its substance, give it the cancellous ap- 
pearance of bone ; the inner surface smooth, but marked 
with striae, agreeing, in their direction, with the posterior 
and anterior margin. The assumed hinge completely 
linear, without teeth ; there being only, on the posterior 
margin of each valve, an appropriate, linear surface for 
the attachment of cartilage or ligament externally. There 
is no appearance of muscular attachment. PL VIH, 
Jig. 29. 

The nature of the substance placed under this vague 
designation and description is entirely unknown. It 
bears no resemblance in its structure to any known tes- 
taceous, crustaceous, or boney fabric. Its appearance, 
as fixed in the calcareous fisisile stone of Pappenheim, 
in the above figure, gives the idea of the valves of a 
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shell ; batexaminatioii shows^ that^ if these valves were 
brought together, they would touch only at two poiiits> 
leaving all else; except at the inferior line, open. 

The following shell is, in fact, neither univalve nor 
bivalve ; for, though a bivalve ill form, the two parts are 
connected, not by a hinge, but rather by suture. 

Hyal(Ba.^--Axi inequivalved, tumid, and transparent 
shell; tricuspidated at the base; gaping beneath the 
prominent beak. llecent. PL VII, fig. 7. 



We are indebted to. the scientific and successful en- 
quiries of Mr. Sowerby, for the formation of the fol- 
lowing genera, in addition to Cirrus, Plagiostama, and 
Euomphabis, which have been alre^ady noticed : — 

2>ian€Aora.-^An attached, inequivalved bivalve; flie 
attached valve having an opening instead of a beak, 
the other beaked and eared ; binge without teeth. PL 
YII, fig: 11. 

ProdMCtus. — An equilateral, unequal valved bivalve^ 
with a reflexed, more or less cylindrical margin ; hinge 
transverse, linear; beak imperforate; one valve con- 
vex, the other flat or concave, externally. Fossil. 
PL VII, fig. 18. 

This genus was formed, by Mr. Sowerby, for the re- 
ception of those fossils which had been . placed, by 
Mr. Martin, imdcr Conchyliothtis (Anomites) Scabricu- * 
lusp Petrif. Derb. ; and, of others, which he had ob- 
tained from the limestone which forms a part of the in- 
dependent coal-formation of the Lothians, Scotland. 

The characters and classification of the shells of this 
family are not, however, yet determined : with the hope, 
therefore, of leading to more decisive information re- 
specting these points, the structure of the hinge, as ex- 
isting in a shell bearing the external appearance of one 
of this family from the mountain limestone of Shrop- 
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shire, wifli vtbich flie writer wM fiiT<99re4 by the &&t. 
Mr. Hallifax, of Sftaadish, in Glonee^t^sbire^ is sfaewQi 
PlTK,fy.9. 

Magas. — ^An inequivalved, equilateral bivalve; one 
Talve with an angular siniis along an inciirTed b^iak ; 
line of the hinge> and back of the other Talve, straight, 
with two projectiona near the middle. A partial longi- 
tndinal septum, with appendages, are attached to tbe 
hinge within. Fossil. PL VII, fig. X4. 

Spirifer. — An equilateral, inequivalved bivalve; the 
valves beaked; one valve with a large angular sinus 
along the inside of the beak ; hinge transverse, long, and 
straight; two spirally-coiled tubular appendages neiarly 
filling tie sheU. Recent. P/. VII, ^ j. 15. 

Astarte. Suborbicular or transverse ; ligMiailt exter- 
nal; lunette on the posterior side ; two, diverging teeth 
near the beak. Fossil. PL VIII, fig. 1 . 

. Inoceratnius. — An inequivalved, inequilateral bivalve, 
slightly eared; hinge formed of alternate ridges an,d 
furrows on tiie margin of the eared part; the substance 
of the shell spathose, verticaUy striated. Foss^. 

JW.VIII,yJ9.23*. 

Pentamerus. — An equal-sided, inequivalved bivalve; 
one valve divided by a longitudinal, internal septuip 
into two parts; the other, by two septa, into three parts 
or valv^ ; the beaks incurved, imperforate. 
Fossil. PL X, fig. 7. 

C$* The figure, intended to illustrate ihe gesktets Phsias, 
page 177, will be found in PL VIII, fig. 25. 



* I have pkified tliU atiell amang ih^e, f^r tiie muqe ai^d descHptioli ^ 
wliicli, I>p]i«Te, we are iiidehted to Mr. Stmfirhy, altboqgli J baye ^ot 
yet |>eeo able to aycertain in what wojrk iiis account of the |;eou9 is to hr 
found. 



Digitized by VjOOQ IC 



199 



List of ttie BpboibI; of Fossil Shells paMicu- 
lari^cd by Le Chbv. db Lamarck, in Le$ Annales 
du Museum, and Histoire Naturelle des Animaux 
sans Vertebres; with a specification of their most 
distinguishing characters^ 



Note, — ^trhen tiie siz^ of the sbell is mentioned, it ii to be taken ak ge- 
jieraUy metaaiug the larger size : by smtdl^ is meant leas than half an inch; 
■ndy by very smalls less than a quarter of an inch. 

Chiton. 

GHgiMUfi^: octoralvis? 

Patella. 

tUmgata : obtusely radiated, apes mucb inclined. 

dtUois: sabconical, apex inflected.' ; 

scttf<if€{(a : very small, apex central. " 

dtUUaia: rogose, depressed. 

cMiitMropia : ohliqu^y corneal, impression semicircuiar. 

ei^rostris: rudely striated. 

ret&rteUa: spire obliquely lataral. 

peimata : snbimbricated posteriorly. 

epumuefannis : flattish and sinooA. 

Fissnrelkt. 

latnata: subsquamose^-strise decnsMting. 

Emarginula. 

eoeiatu: ribbed lo^gitudtnaUy, apex faaoked. 
clypeo^a: cancellated, back grooved. 
radiola : with radiating costulse. 

Caljrptraea. 

troch^ormis: ecbinated, apex subeentral. 
erqfiiuUans: sabovate : var. gf former? 

Conus. 

untedUuvimiu: long, spire pointed, wreaths cveniilated. 

deperditus: spire |iot much rabed, the wreaths not ertoelated, but 
grooved on the top. 
^ twrrUvte: subiiisiform, whirls oblique. 

stromhciidee : spire obtusely nodose, whirls obtuse. 

antiquMi: dilated upwards, lip bowed, spire smooth, slightly canalicu- 
lated — 3§ inches. 

Betulimndes,' oblongo-conical, smooth, spire convex, pointed, base 
rounded—^ inches. 

clavahu,' conico-clavated, striae longitudinal and bowed, spire ele- 
vated, nrther {Minted, w;^aths convex — 3 fiiebes. 
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Conos^ continued. 

intermedmi .* raioothy bue tnuuTenely tnlcated, Bpkt waUHf convex, 

wreaths not itriated — 2} inches. 
melUma.' short, base substrinted, spire rather eoDTCz and pointed 
— 1 inch. ' \ 

Cypnea. 

pedieuhu: transversely striated. 

h^Utta: smooth, obscurely marginated. 

lepmiua.' ventricosOi submargiaata, opening dilated at the baie-— 

1} inch. 
HUM .' the perfect analogue of the recent shell known by this name. 
fyrula .* obtuse, narrowed behind, lip bordered-—!} inch. 
uirieuUitaj' inflated, subnmbUicated, lip obsoletely marginated— 

H inch. 
r^fa .' agrees witii the recent shell of the san^e name, 
ofilt^fiia.* ventricose, rough, rather flat beneath, opening narrow*- 

1} inch— iioMca. 
nderalU .* ovately oblong, rough, obsoletely marginated on the sides 

— 1 inch— IZ^mca. 
fabagina .* subventricose, obscurely marginated on one side — } inch. 
JUnfieula,' ventricose, marginated on one side, back yeUowlsh, with 

white spots — 1 inch. 
umbigua.' contracted at the extremities, convex beneath, opening 
' winding—} inch. 
, colmnbaria,' one lip marginated, rather projecting forwards — }inch. 
4^etylata • oblong, 'ventricose, rather cylindrical, obtuse, sulcated 

transver^ly, no flattening on the under surface, no longitudinal 

groove on the back, spire not apparent — 1} inch. 
C. guleosa of Les Annales du Mus. 
9pkari€ulata>' transversely sulcated, no dorsal groove. Up marginated. 
tfoccme/fo.* variety of the preceding? 
pUolina.' pisiform, back smootl^ ; opening curved, plicatedly defitated 

— i inch. 
wulatm .* obtuse in the fore part, smooth ; columella obsoletely dent- 

ated. 

Ovula. ' 

pasaerinalis .* smooth, scarcely beaked, lip lightly bowed--} inch. 
biraatris.' exterior lip marginated, columella vrith an oblique fold— 
1 inch. 

Terebellnm. ' 

amvohOum'^ : subcytindrical, nc^ spire, opening the length of the sb^ 

— 1} inch. 
/Msif0rme: spire extremely obtuse, opening shorter than the shells 

S} inches. 

Oliva. 

canalifera: callus of the columella having a canaL 
mitreola: columella striated. 
Ijmmontiaiia: columelhi biplicated. 

* Bulla sopila, Brand, Foss. No. 29.— Ba<te t)o/ttto ^Jajdfm, No. 75. 
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Oliva, continued. 

plicaria^' long, spire pointed, ratber short; colamella longitudinally 

plaited— 1 inch. 
efavaia.* spire prominently pointed, colnmella with numerous striie— 

} inch. 

Ancilla. 

bucHnoides: margaritaceous. 
nUnUata: spire elongated. 
olwula : unidentated at the base. 
earudybra : canal lietween the right lip and the spire. 
ghm^anHU,* subventricose, rather pointed at the summit, callous in 
the lower part, sutures of the whirls concealed— 2 inches. 

Volnta. 

harpa : longitudinal ribs with two spines at their tops, fire folds on the 

columella— 3^ inches, 
spjnosa*: subcostated; short, pointed spinous spire; four or five . 

folds— 1} mcb. 
munealia: l<Higituduial ribs with one spine, four large folds^S ioebes. 
murieina : ribbed and spinous in the upper part, smooth and candnted 

in the lower, deeply grooved between tbe four columellar folds— 

d| inches long. 
i0$twria: elongated, fusiform, subcaudated, ribs plain, longituduMd — 

2| inches. 
lyra : spire short; plam loni^tudinal ribs, denticulated towards the apex 

—S inches. 
Ueonma : ribbed longitudinally, no transverse strise ; turns of the spire 

bicoronated— S inches. 
eremdata f : ribs crenatedly granulated— 1 i inch. 
harpuia: finely ribbed, the ribs smooth, whirls subcanalicniated, two 

veiy strong fi>lds — l^jnch. 
UtbreUa: ovate, subventricose, wreaths sharply carinated, spire denti- 
culated— 1| inch. 
dqiremi: ribbed upwards, base transversely grooved, spire subcoro- 

netted, columella fiat — about ij inch. 
wriculosa ; with a marginal and sometimes a dorsal varix ; four slight 

folds— «bout I of an inch. 
mUreola: lip obsoletely bidentated. 
heierocUta.' base smooth,' spire ribbed, rather tnbercuhited, columella 

with the smallest plaits upwards, as in MHra'-^i inches. 
digitoHna.' decussated, subgranular, spire short— 1 inch— perh^M a 

variety of F. crenulata. 
clatkrata.' subcoronetfed, cancellated, columella with numerous phiits 

— 1| inch. 
ambigua t •* transversely striated, longitudinally ribbed, spire snbden- 

ticulated, lip sulcated internally, tbe lower folds on the columella 

the largest— 1} inch. 

* Strombu$ sptaosits. Brand, Foss. No. 65, 
t Murex sutpemuSy Brand, Foss. No. 70. 
t Siromfms ambigvus, Brand, Foss; No. 69. 
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Volata, continued. 

submarginatedy striated inside, and bowed at tlif top^2 inches. 
roruQiifia/ vitb tma oc thcee donal spines,, lip rather bontered, 
spire small, with five or six dentelated turns— 1^ ioch. 

Mitra. 

crehricosta : ribs obsolete in the lower pact, four Coldir-'l io^U* 

manodcnta: smooth, but striated in the upper part— amaU« 

marginata: a crenulated border on each tunu 

jtlicaieUa : margin of the lums ^plicated — i inch* 

itibruiula: ribs decussated with transverse sUia^r-| inch. 

mixta : retembles mar^nelh^ hut Imis the folds o£ the mkresr- j inch. 

tancelUna: lip internally striated. 

terebelhan: narrow, fusiform — smalL 

finBeUtjna: smooth, basestnttted— «mall. 

gtan\f€fmu: longitudinally ribbed — veiy smalk 

muJtica: na stri« on the spiial wrealhat four ioi^-^X inch. 

eUmgaia: fusiform, smooth, five folds--8 inches* 

cUkareUaz distant longitndUttl nbi, ibiurfoU^i noUAilif^ 

Mamnetta. 

^umea : spire conoidal, the borders of the tuma ^oilnfsnt. 

d^£^<Ta.* smooth,, ^ire.8iitq;)S«upidid. 

wulata : lip grooved internally, four folds — | inch. 

Caneetlaria. 

cotiulata: longitudinal, decussated,, ribbed, thteefotd8~*i. to finch. 
9olvtelki: with the varices of a mureXf^ the fold^of a vohtf^y and the 
notch of a buoekwm — ( inch. 

UipiUfu * : acutely ovate, ribs transverse, ftp saMentsted. 

Bnccinum. 

Mirombaidea: obhmgcM^vate, smpotiv a gVQ«v« between t||» 9i^t lip 

and spire — 2 inches* 
strifltulum: Uv^ tqros rowided, iUi» tra»Hv^yir HiwH. 
terebrale: long, smooth, rather tnn»cu)ivl^d^—i iach* 
dectmalum: the whirls convex; qpaaing sidwkntated^Hbwh. 
bktruOufik: sUie^ s|Uf(n»ateLy li«g^ aqdswa)lef,^aflligh^bQcd«r>Qn the 

lip — 1 hich. 
dmttulatwm^' l^^g, lipkemaj^q9^tedin.th$iiipp<U»pArt^i(ei(Si8i«ill. 

Terebra. 

pHcatula : the last turn smooth, the rest plaited — 1. incln 
scakarina: longitudiD^Uy ribbed, tim^s convex,—! u^b. 

Harpa. 

mutica: ribs plain, not pointed -, decnssatmg intercostal striae — 1 inch. 
• BUccjimtfiKlagiltHSyldn, 
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Cassis. 

Mrpa^^Mfnw: f ibt loiigiMiiltiy ^llli a tratriiverse fow {yf tubercles at 

their upper part — 2 inch^. 
catHbeama: Inth t#o toW» of tiiberdes, tip d^Mtatcfd. 
<:iirifia^a*; with five carinated girdles, the ffpp«tr tfrbaciA>te. 

Strombus. 

canulig: loagitadiaaUj riblifid ; the lip aotebed. 

Rostellaria. 

mocro^emt? fip hrge aiM rontid^ itnming Vp tlie spU-d— fl-dm 6 to 

7 inehes. 
«o20iii5ai*l«; lipiheform, Iy6nt flpwatds on the spine — 2 inches. 
^««Kr£/2a: 1oftigifiiidiirft%iiM)ed; lip MtaR, passing up the tdihs and 

loVming a groove^^l} ineb. 

Marex. 

irifUnuXf tiigonal^ with angular^ wlngedi membranaceous pro- 
cesses — 3 inches. 

tricarinatwi ovaCeN>bloBg^ with cnrledi frondose^ snbapimnis pro- 
cesses — 1 j inch. 

eotUabulatus : spire loi^f^ aibpvramidal ; mouth sobtrigonal-^var^ 

cakUngiKi: ovate, firondose ndges^ termhiatiag in i^ints; Coiotnella 
subumbilicated. 

crt^pitt.* ovate, witii about nine firondoBe but not apioous ridges; the 
mouth and canal short — | inch. 

Jrwidomtt ovate-afaloflg^ with aboat nine cnrled IhMidose vairices; 
the canal ratlierlong— | inch. 

clatitridui: ovate^ riU>ed, sqlcated transveroelyy li|^ dentated, canal 
short — very small. 

cingulai»8i ovato-obloag } transvene eaeireUag mgv, aqUavoBe be- 
tween ; canal covered over — 1| raeh. 

striatula: oMoiig^ with transvene alrise, and b«t few kMigttitdinal con- 
vex rilu; lip dentated— 4 inch. 

c at ue Umu t : ovate-oblong^ caacdlatod $ openiii^ Winding and toothed : 
rewmblesthe white grtnuictf. 

piaster: ovate, caudated, transversely snleated, with anbaodalons 
ribs ; the opening rounded ; grooved intemally— l^tiidi. 

iexHUasua : ovate, obsoletely ribbed^ transverselj atriated, squamous 
between ; one tooth on the eolumelta ; 8iibunibiycat^.-^i| inch. 

colubriwu: elongated, snbfusiform; with tint tranaverse granular 
striaa; few vattces— 1 iadk 

viperimu : elongated, with transverse atriA elightiy gndtadated ; tail 
amall ; very small indistiacf ribs on the npper fNurt-^f indi. 

nodtdarius: ovate, subcancellated ; ttfensverse nodiilar striae, the no- 
dules disposed in ribs; the tail short and curved outwards — 1 inch. 

reticuhgus : ovate, pomted at both ends^ reticftlated ; opening triangu- 
lar ; lip toothed — sbiall. 

iub^er : ovate, pointed ; four rows of ridges ; with fistulous, bowed, 
erect spines, with short tubes betwefen. 

* BucHnumnodosum^ Brand, ¥V>88. No. 131. 
t Sirombua amphu^ Brand, Fo^. No. 76. ^ 
t Brand, Foss. No. 79 and 80 ? 
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Fttsas. 

rygoiu*: long, subcancellated ; spire ttodolar ; canal long, straighfy 
and nearly covered over— ^ indies. 

No€b: longy transversely striated ; the top of each whirl depressed and 
plicated — $i inches. 

Umganui: loiig.tfaick and smooths last turns rather flat on their tops ; 
spire nodvlar, striated— 4 indet. 

clavellatual: fnsiformly clavellated ; transversely striated ; ribs nodn^ 
lar ; tail very long ; turns of the spire not flat. 

aeieulaiui^: fosifonnly linear, very narrow strias with decassating 
plicae : different from F. rugona — 1^ inch. 

Bulmlatus .* longitadinaUy ribbed ; tail shorter than the spireHI inch. 

kM*deolu8 : fosiformly tnrricnkited ; tail short— very small, 

iniortus: subcancellated in the upper part, in the lower the transverse 
striae most evident ; columella as if twbted — !{ inch. 

pehfgonua: ovate, with many ribs; transversely rugose; the edges of 
the turns raised against the preceduig; opening dentated— 
li inch. 

MreviaiuB: ovato^sonical, rugous transverse rings i nodose ribs; colu- 
mella obsoletely umbilicated — ) inch. 

excisus: columella as if cut obliquely — } inch. 

nuHMhu : ovate, ribs numerous ; transverse striae united in bands^very 
small. 

Qsperuhu: ovate, tnrreted, ribbed, ron|^ transverse striae j canal 
short— small. 

pikatna: ovate, tnrreted; ribs smooth, longitudinal; base short; no 
transverse striae — small. 

sculnrotdcs: numerous distinct fine ribs, obsolete transverse striae; ca- 
nal short — { inch. . 

cwmuUiu: ovate, conical both ways; spire crowned with numerous 
small nodules, lower half finely striated — small. 

ai%ahM: ovate, turreted, prominent, transverse rugae ; canal short- 
small. 

moryiiMrfvt.* fusiform, tnrreted ; spire nodulous, and the upper edge of 
each turn raised — small. 

ffodtilosiw: ovate, small, nodulous ribs ; columella obliquely btpllcated. 

mgyialtHM: fusiform, ventricose; thick, acutely angular ribs ; transverse, 
prominent striae-^l inch, 

wnfUaifu9: rough, with ribs and decussating striae ; columella with one 
plait— li indi. 

ftiMculomu : lon^ , flisifiinn ; transverse rugae, alternating in size ; colu- 
mella slightly pbuted— 1^ inch. 
kefi^igmnu: seven rows of ribs with decussating striae; columella ra- 
ther plaited — ^neariy SS inches. 
tubcanmtui: ovate, short and turgid ribs, angnfaur at their ends ; turns 
carinated angnlariy, flattish at their tops. 



* Murex pomeiuSf Brand, Foss.^. 55. 
t Mwrex longtmu^ Brand, Foss. Jig, 40, 73, 93. 
i Murex d^wmU, Brand, ¥o6».fig, 37, 38. 
\ Murexj Brj^id, fi^,fig, S6, 



Digiti 



zed by Google 



205 

Fusus, contitmecf. 

JUuineus: ovate» almost globular; about fifteen ribs like folds, fornitog 
at about two-thirds of tbeir length a row of tubercles across the 
shell ; the base bowed i colomella twisted, with an oblique fold — 
tincfa. 

Pyrula. ^ 

Uevigata : obovate, Tery thick, especially on the left side; obtusely - 
striated, the spire pointed — SS inches. 

subcarinata: smooth, back obtusely carinated ; turns concave up- 
wards ; spire pointed. 

iricuruiata : cla?ated, hist turn decussated and with three transverse 
promment distant strise— 1^ inch* 

elegoHs: decussated, the transverse striae raised and undulating. 

clatkinUa : ovately davated, decussated, the transverse striae alternately 
large and small. 

nexUis*: ovately clavated, decussated, the transverse striae largest. 

buUfyinwisf: ovate, ventricose, rather smooth ; spire hooked ; tail 
rather bowed ; the left side thickened as by a callus on the colu- 
mella's^ inches. 

terebrans: girt with transverse and granulated striae; whirls dentatedly 
carinated, spire like' a screw — small. 

cithareUns: turreted, vrith smooth narrow ribs; base short — small. 

Ueti^atuB: fusiform and turreted; spire smooth and conical, with a 
mammillary termination. 

stritdubu: fusiform and turreted; the turns flat on tbeir tops and sides, 
with very fine equal striae — very small. 

InpUeatw: ovate, transversely striated; longitudinal ribs; columella 
with two folds — very small. 

vwnMlis : many ribbed, turns subangidar — small. 

tnmcahdahis: ovate and turreted, the margins of the spiral turns trun- 
cated, the spire plicated— small. 

Pleurotoma. 

filosa: ovato-ibsiform, lip alaeform — li indu 

lineoUia: ovato-fusiform— vari 

cUokukarie: fusiform, turreted, v^hirls bordered with striae on the np» 

per part, lip alated — t inches. 
gUbraJtai fusiform, base transversely grooved — 1| inch. 
nwrgimata: turns bordered upwards by a cord-like margin, and sepa- 
rated by two or three grooves with sunk points. 
<raiui«rsaria; ftasiibrm, deeply grooved transversely, vvhirk can 

— 2) inches. 
dttemUa: fusiform, decussated; the transverse striae strongest, like a 

cham of tubercles on every turn— r2 inches. 
dentata : fusiform ; a dentated keel on each turn — 1\ inch. 
yndaia: fusiform, turreted; whirls crenulated, with undulated ribs on 

their upper part, the tail short — 1 inch. 
• naiUinoda: fusiform, turreted; whirls submarginated, nodulous in the 

middle^ I inch. 
crenulaia: fusiform, turreted; straight ribs, like cogs of a wheel, on 

each whirl—} inch. 



* Murex nexUiSf Brand, Voss^fig. 55. 
t Murex Mbusy Brand, Foss./g^. 54. 
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Pleurotoma, continued. 

hUoJtenata: fiuifonn, tarreted; wtlb two rows of aodoi on the upper 

part of tbe wliirb— i iBclu 
coitellaia: oval, fosiforro ; whirls with longitadinal ribs — i inch. 
plicata : fiisiforaiy tarreted ; whirls with rather curved plaits — snalL 
suUata: fosifonn, tarreted ; decussated in the lower part; wli^tls Wkh 

loagkadinal ritis^ilMitt. 
curmco9ta : OTato-fasifom; beat Tibs, as tf split tft bifid at then- tops 

•^iath. 
furcata: whirls, with ribs contracted above flMir middle, and forked 



nodtdoia: ovato^osiform ; spire pyramidal, with idde rows of short no- 
daloosiabsHliBob. 

fteHtneoms dovate^teifonii) vwlrieose and eaadaled«-| inch. 

terebrans: fusiform, with transverse granulated strlsb and dentated 
kaeia^iBdh 

grmmOtta: sabtafveM^ gfraiMlsted> bawshort-^l incli. 

ii|^.wi; sabtorretad ) spire long, plaits sepanate m their irfddle, a gra- 
nulated keel— small. 

doTiUa.* sobtonreled ; the whirls carinated ; Sphie tnlieredHtted hi the 
upper part — smalL 

Mtrwr^kL: Ihsilbrm, turreied, inmost smooth, p/lalts and strls hardly 
diteoverablo-**'SBttaill. 

decusiata: fusiform, tarreted; spire smalt, long, and nodutons, with 
two rowa of tabardes, one omaH the other Hirge^f inch. 

Cerithiam. 

interrupUun : pyramidal ; transverse stt<d& ki rows, sStefttttely large and 

small ; ribs bowed, last tarn vemancose'-^lf Inchi 
hewagamm: with flva or aiz kmgitudiaBl ribs ; lost Wblri tmnid, with 

five or six spinous tuberclea^^ laohes* 
serratum : torreted, echinated ; two rows of compressed teeth on ««iAl 

torn, the lower smallest ; four internal plaits on right ade-^-ii In. 
Iricarinaiua : pyramidate; three denticulated keeb, tbe lowest by 

much the largest— 2 mches. 
tithihtm* tarreted ; nppet whirls smootb|loirer ones with tfiree tuber- 

culated bands — 2 inches. 
clavatulaium; rough, With transverse tuberenHar keels^ three at the 

upper part, and decreasing to one on the lowest turn ; notched 

like a pleuf of oaia—l} inch. 
tcf^noida.* rather heptagonal, witfatal>erctes a little pointed, ui two 

or three rows; twelve or fourteen turns, sometimes orange co- 

loitred-^iiindh* 
angulo9um : pyramidate, twelve turns, with transversa stria^ and a 

centra! angulated keel, points at the angles— 1| ineh. 
ctistuhtm: tUrreted ; whirls with a 4entated keel in the middle"; the 

base transversely sulcated — 1^ inch. 
e(Mirtgm§d^ : torreted, wifh transverse miiricated rills^ no striae — 

1} inch. 
:,^ dtnHctUdtuM: spire sabuTated and smootli at the top, tbe other whirls 

denticulated with points in their upper parts, and striated bfe- 

neath — jinch. 



Digiti 



zed by Google 



267 

Cerithium^ Continued. 

umbrtlUUum : the ipij^per jnarginaQf th& vhirlft denticulaMy, tlw under 

ones crenulajted and e^spaipd^d io, the teetU 9C the 9«xt Whirl, no 

stripy, top of the spice smooth^^ll; iocb. 
lameUasi^m: turi:eted,, 8ubpUcs»tedv di»SnttraiU9!efae.fttri9) base with 

three transvec^e lameUae^lf. i^clp* 
ihiAra: ^rret^d, rathef cxUndci(^» mhixU crowned wa4i tubercles, 

flat beneaU) i, tb^ li]^ alated— | incl^ 
mufabUe: thre^ tr^^verse atdse oa eacb^ whirl,, thc^ lo«e« whirl with 

the mfpen stria, tuberculated strongec thiia tbeotbacs «pi<9r whirl 

with the Btrliae aU ali^e!—li inch. 
iemic&ronatum ; turreted ; three granular striae on ea«b whirl, the up- 

permost thick^Sit ; a plait on th« cobunieij%-*l^ meh^ 
cincfum: conical, turreted; three granular striae, rathas expal in size; 

a plait on the coliupellar^il iwb^ 
pticatum: turreted, subcylindaca! ) whirls^ graimlatiid»lM(gitudinalIy — 

1 inch, 
conoideum: short, conoidal, three or foiK foma of gnuMil^e on each 

whirl— 14 inch. 
eonfluens : turreted, with three transverse gnoolated keaiSft the lowest 

the larg^est,, g,ianid« coi^fluenV— | ioflb. 
clavu8 : subulate; two or three transveme gnUMihii^ «jbnae> vertically 

conflneiit;, ba9e shpvt and t;«ist^^| uich^ 
btKciltum : subulate, with eight «r, njine unaqoai. otwenre grannlar 

striaa— j inch^ 
scabrum :. pjtf-amidate ; echinated with twa dcntel^d keebj^ (be lower 

the largest—} inch. 
asperelkm : opnicjil,, vttbrt^o 4f»tii(ed.k/^ls^ imfk vary, waft v ar^^ 

— small. 
turriielkiium: torceted ^ whirla.CQO«eX|, with thc^ tfmmmm striae, 

and vertical bowed ribsr— 1 inch* 
mitra : conical^, with fbw vertical, stm* orowed faff uaaU gimnular 

ribs— ^roall. 
pkutofomoidiof ; conicali, twxetfid/wiih tpa rows^af obtuse tnbarcles ; 

a notch in the dgbt lip-HUoalL 
inuohUum : conical, tuvreted ; tppis smaoth^i UwhyioatiHg i columella 

twisted— 1. inch- 
Merculomm.-^ turreted;. two CQW»qf tQbe«c;|isSy thauppetB largest, the 

rower margms crenulated— -11 inch. 
IncifrmiHm : tarretsd^ with mbjngytotad keehr;^ Hpfm tfmmium striae 

4i the base — |, inch. 
frw^Jeare : conical,,, subtmnDel^di t,wo. tiansvaiM^ keals^ sawed and 

dentnted^ croaied h¥,verlAcal»«bs„ yiviilgL an. aikv^al^d appear- 

ance--4ina]J« 
troehifbrme: cp»M»la «hi»t|.. atpa^L qhipU^; l^offtadinat ribs— very 

small^ 
maieoides: coqica^ ves^oee^ t3pbft»D«faira»dsB«wilaj&«tFiap; whirls 

convex— (iJHA.. 
ptarpwra: conical atiart;,ti:anavei9^ flMfUMd, and diatwctly tuber- 

cnlatedr— vacd— i i«ch. 
emoidute: shprt $. tha whirla flat, with. a«eqaallstmpcat»d and snbtii- 

bercttlar striae — smalt. 
subiOaium : turreted, vrith noduliform ribs and transverse obsolete 

striae; opening oblong. 
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Cerithinm, continued. 

lapidcrum: turreted; whirls conyex, snbtnbercnlar in t|ie nuddle; 

bowed vertical ribs, nearly obsolete— li inch. 
petncokm-' turreted, smootii* with a thick border on the opper part 

of the whirls, transversely grooved beneath— 1 inch. 
sphraiuM : round, turreted, smooth ; turns flat and channelled in the 

upper part; base with one groove, plicated outwardly — 2i inches. 
eoiunmare: subulate, transverse and vertical strisB decussating, with a 

marguMl groove beneath the upper margin— >1 inch. 
gkMrhUmn: conical, turreted, almost smooth ; the lower whirls with 

simple distinct stri8p,the upper with obsoletely crenolated ones— 

1 inch. 
quadrimicaiim: subulate, turreted; turns flat, with four grooves— 

linch. 
mnHHcatmm: subohite; whirls flat with four transverse grooves ; the 

columella umbilicated — ( hich. 
peiforatmm : sobuhite; whhrls rather convez» finely striated; columelte 

perforated — { Inch. 
c/otMMMjn: smooth, turreted, with obsolete strisB; the lower whiris 

involving the upper-—) inch. 
cmteettaium: subulate, turreted; cancellated whtrb convex; columella 

snbplicated — smalL 
semigranosiim : turreted, decussated with subgranulated crossing strisi ; 

canal very short— ^ inch. 
acieuia: subulate, smooth; whirb snbcarinated — J inch. 
terdirak: turreted, smooth convex; whirls with obsolete transvene 

■ striae— small, 
ntoemiiii .* turreted, subuhitei left-turned ; the whirb cancdlated by 

transverse keels and snboblique vertical striae — | uich. 
meUmoidf: oval, turriculated, with transverse striae; opening mu^h 

like that of mdama — very small. 
larva: turreted, cylindrical ; whirb with two equal transverse grannbr 

keels— very small. 
graeile : turreted and subulate ; whirb inversely imbricated email. 
ineerhm : turreted ; whirb convex, with distant transverse striae and 

more numerous vertical ones. 
emarginatum: turreted, transversely snlcated, upper grooves granu- 
lated, upper borders of the whirb subcanalicnlated; the lip 

notched — 2 uiches. 
rugomm: turreted, upper whirb decussatedly granulated, the lower 

slightly snlcated with one groove, lowest rugous beneath — 1} inch. 
giganteum: turreted, very long; transversely striated ; whirb nodose 

upwards; columella with one plait; opening oblong, oblique, 

with a canal which rather terminates backwards ; upper part of 

the right side with a lateral auriform elongation. 
nudum .- turreted ; whirb plicated in the upper part, mwierous trans- 
verse striae ; no plait on the columella — 3 inches. 
unisulcatum: turreted, numerous transverse striae, no plic» ; the turns 

^ave a single, nearly central groove — | indi. 
turrUellatum: turreted; convex whirb with transverse unequal Striae; 

a notch in the right border of the opening— small. 
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Trochus. 

cnwularia: pymmidate, tnmtveniely taberenbited, thelowef margini 

of the whirls thickly creimted with large toberclet ; cohunellfi 

tmneated — 1 inch; 
^ Resembling trochm moMrUumus. 

mam^er : conical^ imperforate, transversely granabited in foar rows ; 

colnmella obliqoely sobtmncated; ei^t concentric rows of 

grains on the base— | inch; 
suieahu: conical, snbperforated, transversely and elegantly grooved ; 

the lower margin prominent Analogous in some respects with 

T. gramUUuM and comihu — } inch. 
a/%al«s .- conical, imperforate, spotted ; whirls flat, with six unequal 

lines, lowest thickest — ^ inch. 
onuOus: conical, imperforate; whirls with nnmerous oblique ribs on 

their upper part^ on tlie lower two rows of small tubercles—} inch. 
YuftMrtnahw.- abbrevmted, conical; whirls smooth, the inferior borders 

forming an obtuse keel ; base rather convex, finely striated circu- 
larly, and perforated — not | uich. 
btcartMius: conical, imperforate; vriiirb smooth^ with two distant 

keels. 
tifghainam*: eonical, depressed, dilated at tlie base; whirls mde, 

polyednd; umbilicus internally phiited. 

Solarium. 

paiuUm: convex, with smooth whirls, with carinated and crennlated 
borders ; umbilicus open — | inch wide. 

sulcatum: convex, vrith radiating grooves beneath; whirls smootb 
with a doubly-grooved border ; umbilicus concave, with crenn- 
lated margins — | inch. 

eoMiieulaium : convex, with transverse grooves formed between strings 
of grains; umbilicus crenated and canaliculated — | indi. 

flictOum: convex, depressed, rugous, vertically sulcated; umbiUcBs 
crenated with laige plicae— neariy i inch. 

spiraium : conoidal, smooth, snbstriated ; whirls flat, subcanalicnhited 
and crenulated in the upper part ; unibiUcus granulated and cre- 
nnlated within. 

unmumUes: depressed, discoidal; turns flat, with sulcated. vertical 
rugae ; Umbilicus open, crenated — very small. 

paidlahim: depressed, discoidal, carinated ; turns flat, except on their 
borders; a pbitter*fi>rmed umbilicus; margin snbcrenufaited — 
very small. 

di^netum: discoidal, carinated, smooth; spire flat,' lower sorfiKft 
convex, the last whirl diijoined ; umbilicus serrated. 

hifivnt: discoidal, obtuse, smooth, spire sunk ; opposite side also sub- 
umbilicated, the last turn mcluding the rest— -very small. 

Turbo. • \ " 

jftMimcIostcsf conoidal, pouted, umbilicated; whirls convex, with five 

squamose grooves — not | an mcb. 
rudUiUi: glolxMely conoidal, five whirls deeply sulcated in the middle, 

above and below radiately striated— smalL 

* Trochut umHlicaris, Brand, Foss./|r. 4 and 5, turn Liumai, 
Ee 
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Turbo, continued. 

M inv mO f : ^ §nm t ikf tonoMk, pdisliMl, « little ip*itMl; four 
whirls mmoih ; biM nSng oOloit. 
Resembles tr^ch. vettUtrius, Lin. 
denticuiahts: globosely coDoidtl, t f w wtflrty atriated; wkiris four, 
with lir9<lenti«iil»tedkeeliiii«heMMdlo; hMrvmhtlicftlfd^veiy 



DelphiqiilGL 

calcar ; spire depressed ; wliirls r«ii|^ keeled in tbe auddle, keel armed 

firitli spines — nearly 1 inch wide. 
lima: Qfbicolatorconvex, roimb, tmnsvenilgr stfiatod, echiiwted with 

concave sqoamous striae ; whirls roond, bvl sttbangnlatie— } inch. 
#Miifa.' CQoically pyraiwdal; whirb soiaolb but faicadnat^ last torn 

disjoiaed-^smaii 
tyrbinQid€9: obtusely conical, «hi4i obsalataly ke«I^ wUh ninnte 

stri«--4nali. 
mm-ginata : ronndish ; whirlasmooUi^uinbUiciialessaiied by* border — 

unall. 
striata: roundish, transversely striated ; whirls subangidai: ; umbihcas 

spiral — very small. 
sulcata: ronndish, depressed j whirls deeply sulcaUd, Up^ serrated — 

very small. 
canalifera: roundish ; smooth; margin of the nmbilicns plaited; a e»- 

■al passing spirally np its sides — very small. 

Cycledfoma. 

wmitpaaiom^: orbienlato^^onvexs tramvenely striated^ whurls round, 

detached at the base — very small. 
ipimfoidea : orbiealar, smeoth, pelfncid— very small. 
planorMa t round, solid, nrabilieated beneatb-^verj smaS. 
maeroai^ma: orbicular, peHncid, month veiy open— minute. 
mtimia: cylindraceo-conical; solid, longitndlnat and t ra n s v er se striae ; 

openifigovate— } inch. 
iufrt»e9Met: tanreted; tuma convex, with decnnsdng striae — ^vcry 

small. 

Planorbis. 

fMdula} smooth; -potithed; opening roood^^very saaalk 
iUbangftMa : obsoletely easiaaled!; opening wami but* rather angular 

■ — ^very small. 
birnnwOm: transivevaeiy atfiatled ; bicarinated. 
spirorbis : beloags, pevbapa^ to Di$1phimuku 

Scalaria. 

crispa : turreted ; ribs numerous, subangolated at the base ; whirla 

ventricose--i ineh. 
dumaatm? turreted; loogy trans^eiMly s^ialed; riba l o n gi tNln al ; 

whirls contiguous — ^ inch. 
imiudata .* tnrve<ed, ribs few, whirls distan^*-^ inclk 
monocycla: conical, whiriv ooBtigooBS, tf raided stria' on lh« base of 

the last turn — | inch. 
plicata: turreted, smaU plica^-lbrased ribs. 
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TumteUa. 

tfnMffvfflrur i nbnlirtttl i Y^hirls flftt» imMcated, tnuMvertely •triated, 
finely granulated intermediately— 3 inches. 

mUata: conical^ transversely sulcated, lowest grooves deepest, fine 
vertical bowed striae — 2 inches. 

wbcvriMad! conical, tmnsverseiy 4stilcated, grooves traeqnsl; sepa- 
rated by keels — 1 inch. 

faUitM: conieal; two grooves b the tkpper part of thfe whirts; a flat 
zone in the middle divided by a fine stfte— f inch. 

9itte2H«t(AMt^<t.* Conical, whirls convex, ncitticrotid ; riestrly eq«^ grooves 
— 1 inch. 

ter^ettata: long, stibniated, whirte snbconvex, stH&ted, vtifh flihall in- 
ter&titiftl whirls— 5 inches. 

perforata : subolated, whirls flat and imbricatiitg* With thfte transverse 
strias and a raised margin; cotttmella peribrated flirohgh its 
whole lengtb-^i inch. 

unigulcata : subulate ; smooth flat whirls, one gtoOve at the lower mar- 
gin-^ I inch. 

unlangutaHii coftlcat, ftubulatc, OAe tt«r«vei«e angle in the middle of 
each whirl — § inch. 

melaimdes! ConiCal, Whirts flat with tntniVtersC 6tria& and ^OOV^s inter- 
mixed — I inch. 
There exiJit numel-oiu varieties of th^se species. 

Bulla. 

wulata : transversely striated, spire involved— i inch. 

UriatiUa: short, finely striated; spire obtuse, upper edges of each 
whirl caritated — small. 

^Undrica .* striae chiefly on the base, vertex nmbilicated — | inch. 

coronata .* obloAg, subcylindrical vertex nmbilicated, the margin core- 
netted. 

Bulhmtd. 

aZMdtff .* ovate, smooth, whirls rather convex; opetilng semfovate. 
Seems not to be flnvlatile — { inch. 

nlliaretl^^ Ovale conical; transver^ly striated, loligittidinal ribs^ 
apex papillated — very small. 
Marine f Auricula? 

ierebetlatui .' turreted, aftibiliCatei7, very smooth, opening 6va1, angu- 
lar at both sides—-! inch. 

adeukaris.' tnrreted, long, thin — small. 

wMdaa »• tarreted^ very smooth^ whirls rather et^BVex, lip alMPip-^small. 

eextamu .* tnrreted, six smooth convex whtrk, opeuinf •fUte — small. 

coimZiw.* conical, upper part of the whirls channelled, spire acute- 
very small. 

cUmtus / yfh\t\n flat, striae trttisverse-iu.ver^ shiail. 

striatulue .* whirls convex, very finely striated-^tery sinail. 

fUMua •• Hfrhlrtft ciJnvex, v^lth very small tertieal ^efae-^^rei^ stdall. 
Several other shells are placed, doubtfiilly, under this genus, which 
are hardly distitguhbable frdm Mrbo, eyehOmwi, &c. 

PlM»ia»iell«. 

turhinoides ,' ovate; variously coloured, whirls smoe^ h "*' i inch. 



Digiti 



zed by Google 



212 

Lymnsea« 

jmhutris .• oblong , labtUiated, with father convex wbirb^ openini^ 
ovate. 

Melania. 

fitelUOa •• tnrretedy snbalate) transvefiely striated, the upper part of 

the lip channelled within — 1 inch. 
Uictea.' tnrreted, thick whirls convex, lower, smooth; upper stiiated 

vertically— 1 Inch. 
puurgimata •• conical, tnrret'ed, strlse transverse, distant, whirls subcai- 

nalicnbted in the upper parts, opening bonlered— 1 inch. 
kordaeea,^ tnrreted, striae transverse ; opening small — small. 
€9mHadtBrU: tnrreted, subuhite, whirls convex, with fine transverse 

stri» — small. 
cormgtUa.' tnrreted, whirls decussated on their upper parts— | inch. 
sennpHeata.' conical, transversely striated, vertically snbplicated ; 

opening with a produced sinus—} inch. 
niitda .* subulate, pointed, whirls smooth and sliining— i inch. 
temUtritUa,' upper whirls vertically striated ; lower ones smooth- 
small. 
c0€hleareUa ,' with small long grooves; -lip produced somewhat like 

rmf Alum— ^ inch. 
/hgUh,' convex whirls, longitudinal grooves — very small. 
tfaMa.* ovato-conical ; ribbed vertically, striae small and transverse; 

columella truncated — small. 

Auricula. 

iuleai0,' ovato-conical, transversely sulcated ; spire acute ; columella 
with one phut—} inch. 

oiwfo.* ovato-acute, snbventricose smooth; lip bordered mleraallys 
columella snbtriplicated — i inch. 

rmgens,' ovato-acute, rather turgid; transversely striated; lip bor- 
dered with a callous maigm; columella subtriplicated— very 
small. 

mUioJa •• ovato-conical ; smooth, columella with one fold — very small. 
, hordeola r ovato- conical, smooth; lip striated within; columella with 
one fbld— small. 

adetUa .* tnrreted, subcylindrical, smooth ; columella one foM — small. 

ierebelUaa.' tnrreted, smooth, opening semiovate; columella vrith 
three folds — small. 

Volvaria. 

MMdet.* cylindrical, transversely striated ; spire pointed and nearly 
included — } inch. 

Ampullaria. 

pffgmaa.' ventrieose, smooth; base umbilicated; aperture long — 

very small. 
ejcaeata.' ventrieose, smooth; columelb with a sinuous excavation — 



conica,' ovato-conical, whirb smooth and convex ; umbilicus half co- 
vered — I inch. 

mcuim.' ventrieose, spire short and pointed; umbilicus half covered^— 
lincb. 
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Ampullaria, continued. 

acuminata.' yentricose; tpire long and pointed; umbilicus covered. 

tpirata .* subventricose ; whirls flat on tlie top, with an acute border* 

depreua,' globoie, turns convex on the upper part; columella de- 
pressed in the lower part^l inch. 

eoMoAculaJta .* globose ; spire short aufl canaliculated; a spiral groove 
accompanying tlie umbilicus — \ inch. 

paiuia*.' ventricose; spire short; umbilical groove covered over; 
lip wide, subanricttlated — 1 i inch. 

tigaretimd.' ventricose, imperforate ; spire short; lip large — ifincb. 

crasBOlina .* globose, thick, imperforate; base of the c<^nmeUa spread 
out; spire canaliculated — 3 inches. 

hyhrida / globose, imperforate ; columella effnsed^l| inch. 

Serpula. 

itUcrta.' rather angulated, contortedly agglomerated, plicas transverse. 

criitata.' round, with denticulated ribs ; contorted in a discoidalspii^, 
the other end extended — France. 

sptmkBa .* compressed, smooth ; discoidal spire, fore part disjoined, 
sharp edge — Bayonne. 

mudma .* capillary, glomerated— Gr^on. 

eckmata .* flexuous, with subspinous ribs. 

sulcata •* round, subglomented, straight forward, numerous snbdentated 
longitudinal folds— Tonraine. 

eosiaiis .« angulated, loosely contorted, base subspirated. smooth, lon- 
gitudinal. 

deutifera,* round, contorted, with two or three dentiferous longitudinal 
folds — Italy. 

Balanus. 

mlcatus,' conical, obtuse long grooves; radiating transverse striae. 

tintvmabulum .' conical, subventricose ; longitudinally lineated, trans- 
verse striated rays ; rostrated backwards — Italy. 

cylmdraceus,* narrow base, elongated, subventricose — ^Turin. 

miser.' gregarious, short, valves straight, back in the lower part with 
two or three grooves; opening dihited; valves of operculum 
pointed — Italy. 

pustularis •' short, subconical ; valves smboth, six rays, two solitary, 
the rest ui pairs — Piedmont. 

crispatus,* conical; five distinct rays; valves naked at the apex, 
muricated at their base — Italy. . 

Clavagena. 

echiuata.* ventricose, echinated all over; on one side with tubular 
spines — Grignon. 
Fistukma eekmata, Aun. d» Mus. Tom. VII, p. 429, PL XU,Jig. 43. 
cristdia .* a crest of tubular spines on one side--^rignon. 
Ii6ta2ts.« naked, compressed; valve discoverable — Grignon. 
Broceldi.* pyriform, set with short tubes — Italy. 

Fistulana. 

ampullaria! sheath an^pullaceous, produced, opening bicarinated— Grig. 
pyrum .• sheath pyriform, plain— Italy. 

* Heluf mulabUis, Brand, Foss. No. 5t. 
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Teredina. 

permmttm .* stnight, mm tnd Mioles like a mMk-^-Coortogawt , 
boiCiXUMm .* loiid, flnight| andromid — Italy. 

Solen. 

ToginM.' liaear^stnight; one tooth — Orignon. 

enarctotut .* oblong,* transversely striated, contracted In the nnddle. 

fragUU .* analogae oftolen cuUdluB f 

efiutu •• ovato-oblong, straight, smooth, sabangulated Ibrward. 

Somewhat resembling solen vespertiniiu. 
strigiUUuM .' ovato-oblong, with obliqne imbricating strhe. 
appendieulatus .* elliptical, smooth ; an appendicnlar part at the base 
—small. 

Glycixneris. 

margwit^fim / OTata, tnueatad f omai d » ' GiigP i m . 

Ltttraria; 

tolenoides.* transverse, nigsform striss; foreside very long; apex 

roanded, gaping nwcb-^Momit Marias. 
elUptica .* transverse 8tris»^very sofiatt — Bordeanz* 
crani^sat.- solid, epaqae, sabstriated ; cardinal tooth thick. 

Mactra. 

delt&ides .* ovato-trigonal, shorter behind ; elegantly plioated by the 
aoneletand laaole— •GrigaoD and Bonrdcanz* 

Crassatella. 

iumida*' ovato-trigonal; gibbons and thick with age; the foreside 
angnlated ; base transversely snlcated ; margin dentited within. 

timtata •* obliquely trigonal ; foreside angulated, winding — Bordeaux. 

itriatnlaj' ovato^igonal^ with nnmeroos fine transverse grooves or 
strias — St Brieux. 

comprcsta .* ovato-orbicalate, rather flat; angnlated forwai'di ; trans- 
verse strise, most prominent at the base — Grignon Sf. Conrtagnon* 

UoMlUaa •* transversely oblong, with distant erect tamelliform ridges ; 
vafves crennlated— Grignon. 

trigfmtta*^ orbicularly trigonal; tsansversely grooved; base rather 
smooth; border smooth— ^Grignon. 

ZohMtina.* elliptical, compressed; unequally snlcated transversely; 
border smooth — Saint Iries. 

Erycina. 

I<s«<#r* ovatv, p«li0bed; striss- wry fltfr, ttawwae; biasa vrith two 

te«lh. 
peZZufMa.* sfvat^-orbienlar* Witt OM %€ff mall toolh. 
trigima .* ovato«tt4mgnlar ; one Mfsoth toodk 
vuq[iiiUaeral .* obovate, tumid, smooth ; two small teetlu ' 
fmgUiS'.' ovato-transverse y thin and pellucid ;. two tee(h. 
€U^#ica.* depressed m the middle; transverse striae;^ very Une; two 

hinge teeth ; pit intermediate. 
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Corbula. 

gtUka»* imilo*tniisTetfe; lu^nr valve, tnigid, fiody stiiftlei to the 

kaM^ tint bctng flnootli — Gngaoa. * 
eaUtUata .* the lew vntre witii racBatiaf longitHtiaal riba ; base smooth. 
n^^m.- trifoaal^ vcntricoie; thick traiuvwM grooves; wgalated 

forwards^ rather poinltdr-* Gngaos. 
striata,' ovato-transverse ; rather beaked^ tin—Hy stvkted trans- 

venely-^GrigiMm aod Coortagooii. 

Petncola. 

chtm^ideg.' ovate, niflatedy thick; wkk long^ttdimil nign^ corledand 
lamellated toward tlie margin on the upper side; the foreside 
widest-— Italy. 

Psammotaea. 

MbnoMJos .* obkai9»*«IKpticaly«Mootli; ban ratkct prMDineDi; hinge 
about the middie, one tooth Gr i g— ■> 

TeUina. 

f0UUm%.* eUiptical^ rather compvesMd; fine tentvctse atite^ hinge 
with two teethr-^GrignaiL 

sctUaroides.' rotundato-ovate; with traBBfei8e,fiM^ distant raised striae; 
two teeth — Grignoo. 

roiirutU.' obkMigo-transvenie^ narrow i tnuwTeiselji snlisaled ; beaked 
on the foreside — Grignon. 

zonaria .* ov^e, flat ; very finely striated transversely ; brownish an- 
equal zones^ rather acutely angtilated forwards. 

fotdkttis .• a^^proaehes to T. remUs, Lhi. — If incb— Orignon. 

scaktroidief,- ovato^lUptical ; transverse stris, raised, distant, and 
regahnr, Irke the steps of a Mder— 1| inch long— Orignon. 

earhnilata .* orbtcuhrtto^elfiptiea), romufed at both s^es ; rather remote, 
elevated ami carinated strne. 

smttoia .* ovato-enS|ytic8yy short and oMose forward; a depression on 
the (fisk rendering it shmous ; striie transverse^ very fine — Grign. 

donacialif,* ovato-obKt|ue, smooth ; very short on the foreside^ scarcely 
inflected; two we<%e-fike teeth, one grooved — Grignon. 

rostralis,' oblongo-trans verse, narrow, transversely suTcated; the fore- 
part beaked, sobbiangirhrted ; two very smatf teeth on one valve, 
amf one on the oflier — Parares and Orignon. 

comeola.' ovate, sub^lhictd, angnfiitod fbrwardis ; very small trans- 
verse striae'. 

pu^ltt,- ovate^ peltnetd*, smeottr, w?lft an oblique smaQ pit added to 
. the Binge tootft^-^Gngnon* 

nid£r.* oblongvMmrte, transverse, rather smooth; the ibreside ob- 
tusely angulated — Grignon. 

Coibis. 

tamelhm,' ttansversely elliptical; cance]IateJ& but on the posterior 

part, the lamellae only dentated— Grignon. 
P^iuneulus,' round, ventricose; cancellated at the back j^act, the 

transverse hmette plaited and serrated-^GranviUe. 
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Lttcina. 

nmttOnlU.' orbiciilatiM>rate, eomprcflied radiating ttris inside the 
valve; the teeth lost with age. Two teeth, one divided, giving 
the appearante of three— 3 or 4 inches — Grignon. 

etmeeiUrica.' orbicnlar; rather flatly convex; raised concentric la- 
mellae, with minote longitudinal mterstitial striae^ sometiniei 
none — Grignon. 

cireiMoria.' orbicnhu-; subangnlate forwards; very small transverse 
striae; hardly any lateral teeth— Grignon. 

eolmmbdla/ suborbicnlar; traosTersely'sutcated on the side; base 
projectbg with deep grooves, bowed obKqofi^y— Tooraine. 

Donax. 

reinm .* wedge-form, flat, Uunt forwards ; fine transverse striasi mar- 

gins entire— 1 mch wide— Fames. 
ineampleia.' ovato-triaagohff; smooth, round on the foreside; two 

huige teeth, no lateral one*— imall— Beynes. 
tellmella.' ovato-oblong, finely striated transversely; remote kteral 

teeth; margms entire— small — Grignon. 
mMdc* ovato-oblong, smooth, polished; two lateral teeth— small. 
ImmUda .* orbicnlato-ovate, flat; Mont at the foreside, the strite very 

fine — i inch— Houdau. 
thRqma.' longitadmal, ovately obHqoe, smooth; margins entire ; one 

tooth on one valve and two on the other; vestiges only of lateral 

ones, 

Cyprina. 

gigaa.' bilge, cordato-rotnnd, with fine remote stria; large opcmng 
beneath the beaks; lateral teeth obsolete— 5) inches— Italy. 

isiandiea.' cordate; striated transversely ; retains epidermis; foreside 
rather angnbir; no posterior depression —Sienna. Italy. 

Piedmantana.' round, thin; transversely grooved; posterior opemng 
oblong; lateral tooth obsolete— 2 inches— environs de Turin. 

cormgata.' ovato-cordate ; grooved transversely, with interstitial ver- 
tical striae ; impression po8terioi^-4 mches — Italy. 

/Hdocnoides.* transversely ovate ; corrugated, strias vertical ; plicated 

^ on the upper surface. 

tenuisiria .• longitudinally ovate, thick brown, white within, transverse 
concentric stri«, border crenated ; no posterior opening, with an 
iaoUted tooth 9B in eythenacmeenirica, 

isbmdieoidet.' roundish; longer than wide; cordated, stria trans- 
versely upwards ; foreside not angolated ; no posterior opening. 

umbonaria.' rounded and cordate, subantiquated ; delicately striated 
transversely ; base tumid ; no opemng beneath the beaks, 
Venus angulata,8ovierby, 

Cytherea. 

erycinoidiM.' rather depressed, white spotted witii brown, transverse 
grooves, very obtuse — Bordeaux. 
Amdogaoj cedo nulH? 
muUijamella / ineqoihiteral, distinct, transverse grooves— Montmarin. 
uuiellmia,' suborbicuUir, thin, rather flat ; strise distant— i^i inches. 
. demuHleata .• ovato-trigonal; on the upper part of the foreside trans- 
versely sulcated ; sides flat ; corselet sunk- Grignon. 
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Cytfaerea, canHnued. 

ajKAAi.* ovmte, ineqniiftten] ; mall tmnivenei 

lete— Orignon. 
ptHUm .* ovate, rather flat ; beaki very siiiall, recorrecl, pobteiL 
tmUquata.* trigonal, sobcordated, transvenely striated} grooves be- 

Math tfie berict — l { inch wide— > PoDtcharin. 
Unigaia,* oblon^traotverBei fmooth, poUabed; beak obtaie, now- 

ed QrigiioD* 
UlHmBridy obovato-trigonalySmootb; liiirale ovato-oblong — Grignoa. 
«i9«iit.* ovato-orblciibite; with traiMverK| parallel groovei; bwate 

ovate — I iaeh. 
JtitMea,* ovato-trigonal ; &i/^ trawveiae itri«; binder aide rounded 



cfrteUna.* aaborbicnlary ventrieote; trantvene itii» varj digbt; 
valvca very thick and.oonoave— veiy smalL 

Veniifl. 

wi h w i dfti .* cordatedy oblique, comprened, angolated forwards ; trail 

vetae, MMamelloai grooves, most nnmeroos in the upper part of > 

the valves— Italy. 
Resembles F. msmo. 
papUa/enbeordate, sabcompressed, oblique, with thick trantvene 

nigse— North Carolina, 
ersfifia/ subcordated,trigonoidal; concentric, transverse strisB; inner 

margin crennlated — ^Touraine. 
eftligiMi .* long and rounded, rather smooth ; beak obliquely recurved* 
fullsse •• orblcobito-cordated, subaagulate; beaks prominent^ obHqnaly 

inenrved ; valves callous internally, esteraally striated — Orignon. 
tegUi .* ovate ; eaneelfaited by the intersections of oblique lines ; hi- 

mdeoval. 

Venericardia. 

fiUoAeoiUi .* obliquely tprdated, very thick ; transversely ribbed, ilbs 

flat; entire. 
CAemarAMN&otdM, Broccfa. 
psiimciiiaris.- orbicnku-, subequilateral; ribs convex, snbimlirieatedi 

laterally mnricated — ^Beaovais. 
imhricaia .* suborbicular ; ribs convex, imbricatediy sqnaasous, nodose^ 

rough — Grignon. 
eeulMOffa." suborbicular; ribs carinAted, squamoso-dentated, rather 

rough* 
Mtias.'' snborbicubir; numerous, separate, compressed -ribs; back 

smooth, crennlated behind— Boves. 
seailit.' obliquely cordated, very meqttilateral,'witfa large convex, ob- 

soletely crennlited ribs — Angers, 
conctntrica •* suborbicular, rather depressed;, concentric, elevated, la- 

melloie strise, with grooves — Chamont. 
dscnsaste.* soborbicnlar; longitudinal ribs cancettated by transvene 

striss; Mnge teeth divaricated— Grignon. 
#iif)9is.* anborbicidar} numerous elevated, compressed ribs, baeha 

sqnamosely serrated— Grignon. 

F f 



Digiti 



zed by Google 



218 
Cardium. 

dittaifB .* tomicly snbeqnilateral; sixteen ribsy obtuse, smooth, and dis- 
tant — Englanii. 

eehinatum .* tomid ; ribs flat, grooved, with thick eaiforroed papiUsp. 

Imrdigaiinum .* gaping forwards, ribs smooth in the middle/serrato-spi- 
nose before, and crenato-squanious in the hinder part i border of 
the openmg deeply serrated — Bordeaux. 

porulotum .* margin serrated with lignlated teeth ; ribs carinated, cre- 
nolated, and porulons at their base — Grignon. 

suleatinum ,] loDgitudinally sulcated; corselet and hmule smooth, 

rhnmboide9.* sob transverse ; sixteen distant ribs, transversely solrated. 

diluvuoMm** angulated in the fore part ; fourteen ribs, distant, con- 
vex; corselet raised, sobcarinated— Sienna. 

setr^erufli.* thirty ribs, with serraeform teeth; sharpest on the fore- 
side — Grignon. 

TellurU r shaped somewhat like cardium cttrdissa ; the carinated back 
of the valves sulcated; the auteiior side flat; back part convex ; 
with obtuse entire keels — ^Mons and St. Jean d'Asie. 

lithMOTdiym .* subtrilateral ; valves with carinated ribs on the back, 
diminishing upwards, Very sharp. 

cymlmlaria,* long, subtrilateral; valves with carinated ribs, diminish- 
ing to points upwards ; fougitndtnally snlciited— Valogne. 

umhonare,- obliquely cordated ; seventeen ribs, transversely striated ; 
base brgfr— Sienna. 

JJUlamm,' obliquely cordated; transverse, close, concentric strie ; 
longitudinally sulcated on the foreside^ England. 

hibendeum .* rounded ; valves sulcated and carinated ; sides trans- 
versely produced, pervious at the extremity, hinder part shortest, 
truncated, projecting in the middle — ^England. 

discora,' subcordated, thin, rather smooth; with longitudinal striie 
anteriorly, and transverse ones posteriorly. 

foruloswn.' subcordated; edge serrated; ribs raised, crenulated, 
cariiMted, this, pomious at the base. 

asptndum .' roundish, cordated, &ubechinated ; numerous snbsquamous 
convex ribs, about thirty-two ; with erect fornicated sqiMmse. 

€ahUrapmde9 »' roundish cordated ; fore part echinated; convex ribs, 
twenty to tMxnty-two, mostly smooth, but sharp in tiie fore part. 

Cardita. 

galHcana: ronndedly rhomboidal, oblique; ribs radiating, snbsqoa- 
mose ; upward, the squamae more distant — Angers. 

rudkta': obliquely cordated, | transverse; ribs round, separated; 
sqiiamosely echinated in the forepart — Siennti. 

Eitmea: obUquely cordated ; ribs nearly flut and smooth — Sienna. 

crassa: oblong, mther wiudiiig backwards; ribs thiclw, rounded, ini« 
bricatediysqnamose; squumae obtuse. 

Cypricardla. 

cortdliophaga: thin, oblong, rather cylindrical ; decnssetedly striated ; 

compressed before ; marginal stri«e promufient in lamime — Italy, 
medio/aris.* Novai-oblong; tumid; tBanstefte,- bowed striae; lunnle 

ovate, impressed— -Cacu. 
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Cypricardia^ continued. 

^biifMa: obMquiy c^rdatfd^ conrex, rather naootli; upper border 

roonded ; do transverse strUe*— Moolierk 
irigana: cordato-trigooal, short ; with very small transvene atrUe. 

Isocardia. 

Cor: cordate-globose, smooth — Italy. «' 

^orieHna: oblongo-cordate^'with deep lougitudiaal grooves; bases large, 
terminatiag in two cootorted'taror — Italy. 

Cucullaea. 

crossa^ina: sobcordated, ventricose, with intcrmpted longitudinal 
grooves, sometimes none; a very short internal auricle — Beanvais. 

Area. 

seqpha: transvereely oblong, ventricose, many ribbed; the ribs flat; 

umbos obliqne— Demifossil — Timor. 
dUuvii : ovato-transvene, ventricose, many ribbed ; ribs thirty-two 

to tbirty-sia, flat^ transversely striaited; area sloping; margin 

crenated — 2 inches wide— Plaisance. 
kumgtUa: transversely oblong; decnssated, with granolato^namons 

striae, the foreside produced, with two angles— >!} inch wide. 
sMptdtna; oblongo- ovate ; transverse, windingly contracted in the 

middle; with longitudinal grooves closely grannlated'Orignon. 
Area 6ar6ahcfo, Annales du Mns. 
interrupta: ovato-oblong ; transverse, depressed, longitudinally groov* 

ed ; hinge tntermpted, with few teeth ; beaks contiguous — Parnes. 
€iaihrtUa: ovato-transverse, depressc^d, finely cancellated ; foreside 

oblique, beaks approximated — } inch — Angers. 
oiigwta: transversely oblong ; narrow^ rather depressed; decussated; 

beaks approximated— Grignon. 
quodrUatera: transverse, oblongo-qnadrate, windingly depressed in 

the middle, decussating striae; the long striae most conspicnons. 
wtjftUoideM : oblong, very smooth, obsoletely striated longitudinally ; ' 

valves compressed in the middle— Piaisance. 

Pectmicalas. 

ptMnahu: orbicolated, transverse, snbeqnilateral ; with Imigitadinal 
grooves and strke ; beaks smidl — Crrignon. 
Analogue of P. f/yeemeris? 

cor: obliquely cor<faite; tumid; with longitudinal, ratlier distinct 
grooves; base subturgid—Bordeanx. 

9bmmtu9 : convex, snbequilateral ; very thiek, superior margin round- 
ed ; no longitudinal striae — Weissenstein. 

phmeeatalif: ovato-orbiculate; ribs numerous, small, flat, angular on 
one side ; transverse striae obsolete — Pontchartrain. 

trmueerauB: elliptical transversely, rather tumid; equilateral; re- 
mote longitudinal grooves, witii very fine decussating striae. 

nuHcardia: transversely elliptical, tumid ; hinge, without teeth in the 
middle ; but few at the extremities. 
* MuhcoHoenirieuB: suboval, ronnded, convex, longitudinally striated; 
some distent, transverse, concentric grooves on the upper part. 
An P. d«itMSo#NS, Sowerby ? 
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pMtancaliui, eonfjiiiieci. 



enrtrie^ aad langifdieMl ttrw. Mended or fepanrte— Toaniae. 
f § g m m mB: orMcalary fnbcqiiUAlcral, depieitedly eooves^ imelly witli 
i and dcewMtinf longltadinal itr ii e - Offignen. 



Nncula. 

fiifrsltt : tnuM^eiMy oblongy gradnally roitnted ferwardsy base Umnd ; 

conelet concaTe, lanceolated — Bonrgogne. 
mMrgimUL : ovate ; stris obliqaely transTcne i forende prodnced. 
Mimdm : triai^{alar, iaflated ; Ibrctide obliqaely tnuwated ; i 

backward ; coiBelet flat— Grigaon. 
piaeeiUma : ovately tnuMvene ; rather large, obliqae, 

striated, pearly wtttiin, aaifin crenelated. 
MorfnrttaMa: obliquely ovate^ mbtriangnlart latber MMiothy internal^ 

pearly ; prominent hinge tooth— Orignon. 
«<rjal«: ovate, sabplicaled forwarde, with eleginl traMTCtea ttrar ; no 

bbige toot h Qrignon. 

Trigonia. 

apaftra : ovato-trigonaly produced f otwi r di, with transrene taberev- 

latedly Mabrons riha. 
T. i^naofa ?--S t PnoNTroit chateaox. 
inwmlnta : ovato-trigonal, prodnced forwards, many ribbed ; ribs i 

Terse, bowed, obliquely crenated» with niuneroas oblong < 

timis— -Mens. 
eyii-a ovato-trigonal, sabcompresied, prpdnced fbrwards; ribs tiftna> 

verw, remote, tnbercolatedly ronghf coiedet xaised| more smooth^ 

but carinated. 
i m Mt a : ovato«liomboida], snbangulated, rather depressed, fere part 

with rather large hemispherical tubercles in transverse rows; 

hinder, with smaller tobercles in varymg directions — Conlahiet. 
« navis: ovato-trigonal; extended and compressed forwards ; leqgitttida- 

nal tabercolato-nodose ribs; hinder area flat, ttansverMly ribbed. 
«eitafa: ovato-angnlated \ trigonal ; ribs smooth, transverse \. condet 

large, longitndmally grooved, carinated in the upper part— Havre. 
snl^eiarM: trigonal, snbcnneated, prodnced aatmorly, and becomn^ 

thinner ; posterior transverse and imterior longitudinal grooves ; 

corselet striated trmisversely. 
s iaa s s a: ovato-angnfaited, trigonal; Uaniverse saoolii ribs, wuioaslj 

angular ; corMlet smooth* 
nvose ; ovato-trigonal, depressed, snbangalated, with transversa ni» 

gsefomribs; anterior ones smooth, posterior snbtnbercdated. 
<ressa<tUtn«: trigonal, depressed, with transverM augnlarly plaited 

grooves ; margin crenulated. 
fordissoides: cordated, depressed on the sides, valves raised in a flat 

keel en the back ; beaks promlneBt, rather remote. 
Assoroed to be of this genni, but the hinge not known. 
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Trigonia^ eantinM$d. 

Ui0wiM: trigMMl* tofiid, pM^Mtd fmnmhkh wnJIgi Aipi J, nOm 
smootb, tniocated beUoii; tbe posterior wot maeb eordated. 
BoBrgset* Petrif. t$$. 
oroM^a: trigoml; longitedioal, bowed ribt; obeokl^ dcciUMitlif 
Ueotvene grooves } beaks oempressecU 

Chama, 

Uniguia: left*tamedy smooth^ fixed obUqoelj; small Tahre flat^ sob- 
coDcave. 

gryfkma: left-turned, imbricated j with mieqiial, for the most fart, 
depressed sqoamse oa tbe smaller valve; the border partly crena- 
ktod— Piedmont. 

laeenuiu: tbe smaller valve flat, subantiqaated; thick waving trans- 
verse frills, back longitadinally striated —Mont Marios. 

laygfidirte.* ronnded, tnrgid; small valve convex, imbricated, with 
short overlying lamellss ; back striated. 

0^dmtlaia : oval, tomid, echinated vHth nomerons sobtnbiilated sqoa- 
molsi — Plaisance. 

aateeniarfo; sabimbricated, rooja^, with nneqnal, semierect, vanlted 
sqoamae ; base of the laiger valve extended. 

UmeUosa: ovate, ronnded, transversely plicated, with pointed, fimbri- 
ated, concentric, lameUi&rons folds ; lamelte dentated-— QrignoB. 

cdlcontfa: orUcalate, with acute distant transverse folds; the upper 
ones echinated in rays with very long canaliculated spmes. 

Tridacna. 

pusiulosa : transversely fusiform, ribbed, waved, sprinkled with mh 
merons pustules s lips of the lunule reflected-^Normandy. . 

Modiola. 

mbearinata: oblong, smooth ; lower margin keeled; upper curved in- ' 
ward-*Grignon. 

iulipea: oblong, windKngly contracted npwards; obsoletely keeled be- 
neath ; seutellnm of the beaks circumscribed with ribs—Havre. 

€9rMa : oblong, subcordated beneath; ribs at the beak, very tumid. 

satotoides: elongate, narrow, roundedly ungulate, rather bowed ; fora- 
parl obliquely sulcated ; no keel — Chauffeur. 

umhoifihagUm: long, straight, roundisfa beneath, thin ; upper part lathor 
depressed. 
Presumed fbanl. 

Mytffi. 

SMyiilarisf'SBbtrigonal, ovatedly wed|a<fi>rm; Ibfepart obliqvelj 
rounded, margin sharp; hfaidpart blunt, grooved longitndhMlIy, 
aubdeeussated^--Couhunes. 

«Miguri<o«eKf: oblong, thni, pearly, tumid, posteriorly formh^g a longi* 
tadinal smooth rib ; loi^tndhaal and transveiie stris»— England. 

Pinna. 

««6ftiadrnNaetf; narrow, wedge-iform; sobtetragonal ; domal aogla af 
the valves slit— F 
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Pema. 

m^MHhtii: tri^onial, eowr«x<Mfe|»r«tMd, thick; iktifft very bntrii, fur- 
rowed with Dttmerom long safeiform teeth — ^Virginia. 
miftiMdea: ovato oblong, depressed, base pointed; hioge obfiqne, 

Avicttla. 

triffonata : veiy gmall ; wing very oblique ; foreside sabtruncafed, with 

a bowed sinus — Grighon. 
pMameaa: suall, wing very obitqne, hinder ear longitiidiDaUy 

grooved — Bordeax. 

Idma. 

sjmthMlata : oblongo-ovate, depressed upwards, rays squamalous, hinge 

straight — Grignon. 
mutica: ovate^ oblique, inequilateral, both sides gaping, rays smooth, 

rather sharp. 
pUcata : ovate, inequilateral, subtmncated forwards ; rays plicefonn, 

obtuse, rather smooth, obsoletely squamous — Touraine. 
witrea : oblong, thin, peltncid, depressed, hinge obliqne— Grignon. 
dUaiaia: roundedly ovate, oblique, depressed, rays thin, obsolete, 

disunt. 

nagioatoma. 

ifmn^ertai large, transversely ovate, npper part rounded ; lower sid«a 

oblique; nomerous loogitiiittnal grooves, transTerady striated^- 

6 inches wide. 
semUunarit : large, trigonal, smooth, very wide on the foreside, seau- 

circular, with a sharp edge, hinder side truncated, thick, snbcon- 

cave, on&«ared — Calvades. 
turgidti: longitudinally grooved, upper valve with sharp serrulated 

grooves; the other with smooth and obtnseone»— -Chateau de Loir. 
. depressa : suborbicniar, lower part rather thin, npper rounded, smiall 

longitudinal strise divaricating to the side. 
tulaaa : ovate, lower part subacute, longitudinally radiifonn, subca- 

rinated grooves. • 

inequuxUvis : upper valve flat, longitudinally striated ; near the bordd* 

rough with vaulted sqnamnlae—Bordeaux. 

Pecten. 

joimam.* tnborbicnlar; rather convex on both sides; raya Meen or 

eighteen, distinct, flat, scarcely any longitndhial strise — Don^. 
muUinuUatuB: convex on both sides ; eighteen to twenty taya, distmct, 

convex, and smooth. 
mfo9H$: convex on both sides; fourteen to eighteen convex rays;' 

transversely rogos^— Normandy. 
UiHe0$iahis : snborbicnlar, large, convex on both sides, seven to ten 

flat, very broad, fiiiut, rays ; grooves tongitudinal, obsolete. 
The largest peeten known — 8 inches wide. 
nhmdaiHs: snborbicnlar, convex on both sides; fourteen to iixteen 

distinct convex rays, flat towards the circumference— Vence. 
bwrdigalenMe : snborbicnlar, very wide, convex, radiated on both sides, 

from twelve to fourteen convex rays, becoming flat towards the 

circumference-— 5} inches. 
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Pecten> continued. 

wuiico$kL : stthorbiciiUu', mthereoavto «n botb sides, with twenty-oiie 
rays on the back, acute and smooth — 2} incfaef • 

(Mp«r: sttborbicular, convex oo both sides; twenty to twentytwvTays, 
longitndiual, imbricated, squamous, rough, divided by grooves-— 
d( inches. 

henedictui : Inequivalved^ upper valve plano-concave, lower very con- 
vex. ; twelve to fourteen flat rays, distinct, transversely striated. 

eloftgatua: ovato-oblong; twenty-six to thirty rays, thin, unequal, sob- 
denticulated — 3 inches — Mons. 

tubaeutus: longitudinal, ovately wedge-form; 'twenty-four close, equal 
riiy«, sharp on the back — i^ inch. 

phateotus: very small, oblongo-trigonal ; lower valve bowed inwards; 
rays small, close, striseform, equal — i inch — Couiaines. 

ttq^icostiitua : unequal valved, trigonal, upper valve flat; under valve 
tnmid, bowed inwards ; twenty-eight to thirty rays, close, equal, 
smooth —Mons. 
' versicosiatus : unequal valved, trigonal ; upper valve flat ; noder vtlvft 
tumid, bowed, carved inwards; niunerous close niys,ao«M remote, 
others more raised — Mon^. 

eostangularU : unequal salved ; lower valve bowed, carved inwards ; 
four large anguliform, longitudinal, grooved rays — Decize. 

orHcularU: suborbicular, depressed, rather convex, no niys, striae 
transverse, concentric — Couiaines. 

dUcort: subinequi valved, roundedly trigonal, rays ^en, fine transverse 
mg«p on the other valve — Chauffonr. 

p<tlmatu8 : ovato-rotundate, five or six faint rays; one ear very large. 

lepidolark : ovato-rotundate ; with twenty squamoso-imbricated rays : 
sqoamse stnall, disposed in many rows^ 1 inch — Bootonnet. 

nn^Unak : snborbicalar, convex on both sides ; stria? longitadinal — 
3 i inch. 

striatulus : suborbicular, convex on both sides ; ten or twelve thick 
rays ; interstices longitudinally striated^ — H inch. 

imaqiiicoatali$ : snborbicalar, twelve to fourteen nneqnal rays, with the 
interstices Joogitudinally striated— 1| inch. ~ 

•eutukuris: ovato-rotundate, subdepressed, small; twenty to twenty- 
five equal rays, rather sharp on the back — | inch — Bourgogne. 
^ 9cahreUus : suborbicnkir, with fifteen sulcated rays, sqaamonsly denti- 
culated ; ears unequal — i i inch — Italy. 

pUbeiva: suborbicular, with twenty-five to thirty angulato-salcated 
rays; sides squamosely scabrous — Grignon. 

jntmhu : vesy small, roundedly ovate ; ten or twelve rays. 

«fiMfn«la: very small, orbicuhir. 

Plicatula. 

atiguloia: oblong, wedge-formed ; with large nnequal folds, backs an- 
gular, sqnamose — 2 inches. 

radiald, : roimded ; plano-concave upwards -, with numerous subsqaa- 
moos radiating ribs; margin plaited—} inch. 

placwiett: obliquely oval, plano-concave upwards ; with squamoos tn- 
bercolated •radiating ribs and striae ; margin plain — £nv. de Paris ? 

•9trt\fi>rme: ronnded, irregnlar ; wiHi oblique folds, snbsquamose. 
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PUcatola, cofiMitMd. 

Mykra: mbimgolMr, mM, wiBdil^Mr IliltUii cchiaated wttli ihdtt 

tobolar MpuuMB. 
mg^ua: oval, Teiy hollow; o|»per valve flat^ longltodtnally tslcatod; 

obsolete, transverte, concentric rags, manpo entire— si inches. 

Spondylus. 

«rasMco«fa: roanded, very wide; ribbed and grooTcd longitudinally. 

rmiaimm: snblongitadhud, thick, very hollow, ribs and grooves Ion* 
gitttdinal, roogh, with unequal squamsB—S inches long and S| 
wide— Turin. 

radHte: obliquely rounded; with slight longitudinal grooves, roogjh 
from sqnamse ; with others, interstitial, smaller and smoother—- 
li inchr-Grignon. 

f9d9pndeu$: trigono-cuneate, rather smooth on the upper part^ longi- 
tudinally sulcated, distant tnbereutiferous ribs on the laiger valvu; 
tubercles fornicated— S} inches — Havre. 

Podopsis. 

imnssla : longitudinal, vredge^ormed, rounded upwards, snboblifBa ; 
with fine longitudmal strise, sometimes rou|^ with a ftw spmet; 
the extended beak crenated— Tonrame. 
gryphoidii: ovato-rotundate, extremely Tentrioose beneath, smooth, 
adheient by the hnger beak. 

Oryphada. 

cohmba: ovately rotundate, dikted smooth, with a small clt^qm 

hook — Mons. 
cymbh rn : ovately rotundate, rather smoothi upper valve concave, hook 

slightly oblique. 
umMla: obk>ug, incurved, transversely rugose; with a large sub- 
oblique hook. 
6. tueunw, Sowerby. 
jcnmde; oblong, with oblique-beak, 
iiluela : huger valve flat on one side; with tnbercnfaited rib, suhcari- 

nated on one side. 
flk0U: bowed, carmated beneath; folcfc oblique; with a taiteral 

hook — Gaionfier. 
dissent : variable, oblong, oblique; hook twisted, hiteral ; the folds of 

growth bowed, concentric and distant — Mons. 
tmguttm: oblong, narrow, curved, obsoletely carinated ben^th; book 

lateral — ^RocheUe. 
pliMluia: oval, oblique, underneath slight oblong folds, hook ln> 

teral— Mons. 
siUcea : oval, oblique ; no folds ; hook hiteral— Rochefort 

Ortrea. 

Valves plaited, margin dentated. 
sirra : snborbicuhu-, shuster, ygantic, thick ; teeth of the maigiB huge, 

erect, acutangnlate— -6} inches wide, 
diluoiami.* snborbkntar, right, teeth acntangnlate— S inches Mens, 
JkbtUum: flabeUatedly ovate; long subdivided, convex iUds, obso- 
letely squamous; bowed on each lidOi— flinches. 
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Ostrea, continued. 

JUAeWMei : mhtngaaaA, ddddy plaited t plaits large, with afaarp back*, 

rabimbrieated ; oblique at the sides. 
plaeunata : semicircnlar^ flat and plaited on both sides -, with sqnanow 
pfauts, divaricathig to the sides. " ' \ 

JMeUuia: oblong, we^e-form, romided upwards, rather bowed; wlHi 

longitadioal mgose folds, one beak produced— Orignon. 
P^etmda: oblong, bowed, pectinated hi folds, Talves cooyo^ nargin 

serrated, with a middle grooTe— 3 or 4 inches. 
phfUidmm: oblong, thick, back: convex, with subimbricated phUtsoo 

both sides— 4 inches— Aogen. 
tepwrim: obloQg, bowed, thick ; di^ couTez, carinated ; two rows of 

plaits; outer margin prominently rounded — 4( inches. 
earimtat oblongs upper and under falve rather acute; sides flat, 
bowed; valves complicated, backs carinated, with transverse 
plaits. 
cohthrim: oblong, narrow, bowed, phiited; valves semicomplicated, 

outer side convex. 
seolopendra: oblong, narrow, reduced toward the apex, phnts io two 

rows; oblique, becoming gradually shorter — 1| inch— Mons* 
larva: oblong, curved, plicated on the sides; rows of pKcae unequal; 

margins crenated— Maestricht. 
femuaria: oUong, subarcuate, plicated in two rows ; plicsB of the sides 

oblique, curved — Champagne. 
bifrims: ovato-rotand; upper valve convex, smooth; lowjer longitudi- 
nally plicated; margin crenated — Grignon. 
undata: ovato-oblong, thick, obsoletely plicated, plies undate, imbri- 
cato-squamous: one beak produced— Bordeaux. 
Valves not plicated. 
crassiarima: elongate, very thick, ponderous; beak loog,^ wide, chan- 
nelled, striated transversely ;'apex rather hooked. 
iMigirottrUt lower valve thick, snbcncullated; beak very long> con- 
torted— Sceaux. 
emuOU: ovato-oblong, very thick; lower valve, with prominent beak, 

channelled, ^with a flat margm on each side — 5 inches. 
camera : ovato-rotnnd, a thick callus near the base ; rather cared, ex- 
cavated internally— Rocquencourt 
OMfpopus, Annales du Mus. 
brmalU: rotundato-trigonal, base rather pointed, very thick; liga^ 

mental canal produced^ apex bowed on one sidc^— 3 inches. 
acaiarina: oblong, reduced toward the base, with transverse, bowed, 
rather distant, step-like rugs— 2 inches. ■ 

§duSna: reduced at the base, with imbricating, undulating lanelte: 

upper valve flat. 
heUmjodm : oblongo-cuneated, roimded upwards ; burger valve grooved 

at the base radiatedly, 
mtUHameUaiat oblong, apex dilated, rather bowed, thick ; wi^ nn- 

merous, imbricated, depressed lamellse — 3} inches. * 

Uitguaiul^ : ovato>spathnhited, oblique, rather flat; lower valve ros- 
trated. 
crtmOata : oval, depressed, slightiy lamellated, cremUated ; diicfly on 
the inner margin^size of O. eduUs, 
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Ostrea, continued. 

4mfitMmi$: cnoeato-sjMitbiilatCy Iww fottraUd* 
O. eochkariay AnmUeft da Mos, 
^ twficiJim .-. «emiglob08e, |ia»e^retase^ smooth; lower yalf e nvtrifiose ; . 

■pper pUoo-cpDcave-^Moiidoiu 
hmBriatUU: lemigioboiey base truncated, biaDricalBtod ; lowar vahre 

very Tentricose ; ufiper valve flat, opercniifonii*— s4 inches. 
obliqua: obliquely ovate, smooth; lower valve veotricose; upper valve 

flat ; hioge very short 
• ImgnkuU : elongate, sublinear, flat, narrow towards the bas9» luineUae 

compact — t inches— Mons. 
4fiMt»M .- ovato-tiigonal, flat, but ronnded upwards; concentrifi trans- 
verse rugaB ; with mternally decumbent cyliodraceous tubercles— 

size of alflnger nail. 
asMmialu: suborhicular, thin, smooth^ convex . beneath, upwards 

flatter. 
pHudthchama: irregularly orbicuhite, Ugamental pit narrow, very 

oblique— 3 inches. 
eSfdtfMcIa; suborbiculate, with unbricated hmiellae, lower valjre concave, 

margin crenuhited — 1} inch. 
drfomm: deformed, snbdepressed on one side, very irregular. 
imofMtfa: semiorbiculate, hooked» depressed; a himelloua sums on 

one side. 

Vulsella. 

deperdita: oblong, sublingulate, convexo^epressed ; strise transverse, 
concentric; baseretuse — Grignon. 

Placuna. 

pectinaides: obliquely trigonal, flat upwards; radiated with costellae, a 
littk^ convex beneath. 



foliiteta: The only species knovm. 

Radiolites. 

r^ularit: valves forming opposite, short, nearly equal cones. 
ventrieo9a: lower valve turbinated, upper valve ventricose; opercnie 
retuse. 

Calceoia. 

. sandidvm: formed |ike the point of a slipper: the only species 
known. 

Biroartrites. 

^ . ineepaioioba: two long, conical, rostriform, unequal valves, disposed in 
an obtuse or rather open angle, and united at their base, but the 
edge of one overhipping that of the other. 

Discina. 

4slrkwutis: small, flat, ovitfo-witundate: adhering to the stones on the 

sea-coast. 
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Crania. 

ptnvmdmt M^iienhUe^ the upper vaWe cofiieal; tbe lower valve 

with three little pits. 
MummnawBi snbortnetflir, fi«e, flat, rediatedly fttriated wlHib'; 'three 

little ^ts; tnarglii thick, sot erennlated. 
Only one valve known, pertmps the nnder, but witii no marks of 

tMihei*enee on the back — Sweden. 
Nummulus BnOtenburgH. 
PatigUnsU: resembles the Ibrm^; \mt shows mark» of adhereitee. 
unliqua: lower valve adhering only by its beaked termination under 

the hmge^ striated beneath concentrically ; three pits ; the lipper 

valve very convex, with three impressions ailiwering to the pits 

of tile mider valve — NehoQ. 
striata: very small, rounded; lower valve ^t, snbtfoncated, adherent ; 

prominent calluses within ; the free valve orbicular, ba<^ raised, 

radiatedly striated. 

Orbicula* 

Narwegka : 

Patdla anomtOa, Mull. 

Terebratola. 

Smooth* not grooved. 

subundata: subglobose, smooth; with fine coneeiftrie striae, margin 
snbundnlated ; valves nearly equally ventrieose-^Warmioster. 

cornea: snbrotnnd, sQbdepressed, smooth ; with five concentric striae-} 
bejik elevated, incurved; foramen very ^sill-^neer Norwich. 

depresaa: oblong; transversely dilated, contracted and obtuse up- 
wards ; with smooth concentric stri« ; beak proditced, not in- 
curved ; foramen large — St. Satnrin* 

otHlZw .* transversely and superiorly dilated ; vrith conceiitric, imooth 
striaB ; beak incurved. 

fMmbmdliB: depressed, ^ubrotund, smooth ; a slnns in the upper part 
of each valve ; distant concentric striae ; beak lihort; foramen 
veiy small. 
This shell^ though round, shows five angles. 
^ «in6MieI/a: elongated,turgid, transversely compressed; above Obtuse; 
smooth^ witib a raised umbo ; beak incurved^^-Montigny. 

digc/na: elongated, snbgibbous, grooved upwards, smooth, terminating 
iti two angles ; beak raised and inenrved^-^near Hatb. 
This species generally shows very plainly a beautifnlly punctated 
Anrfiiee: a stmilar surface is observable in several of the smooth 
species. - 

deUoidea : compressed, transversely dilated, triangular, smooth ; mar- 
gin straigirt in the upper parC, winding tn the middle. 

irkttigulnsf eloogMed, triangular, smooth; ^e loWer valve reflected 
on the upper, with a groove on the margin. 

e&rt cdfrdiform, subglobose, a deep sinus in the upper part ; decussated 
with delicate strise. 

Mr^stru: subglobose, smooth; contracted upwards, sinuated- in the 
middle ; snras with two angles, margin not pHcated; 
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Terobratola, coniinuedi 

mmpvUlM: sabrbtiuid/ inflated^ antiquated; upper maiigiii obscurely U- 
plicated-r-Ita1y. 

cwrimUa: sabqoadnuigolar, smooth ; lower vahre rather flattisbj upper 
valTe diedndy the two siir&ce* divided by a longitadioal -keel, >^ 
formed by their rniioD at an obtiue angle. 

concotw ft tmaliy lower Talve flat; upper one hirger and concayOy with 
concentric striae — ^Mendon. 

$€migli^&iat elongate, ovate, tumid, very smooth; umbo raised, mar- 
gin entirely without plicse — Warminster. 

punctata: oblong, subdepressed, upward biplicated, vrith concentric 
striae ; and with minute points disposed in undulating lines. 

.phateoHna: small, subcompressed, subrotund, with concentric striae ; 
upper UMUfginsubbipUcated; beaks short— Mous. 

Mola? ovato-oblong, subcompressed, smooth ; with distant concentric 
stri«; beak produced— Hey tesbury. 

h^piMaa: subrotund, subglobose, smooth, biplicated upwards; con- 
centric striae; beak incurved; plaUe of the foramen horizon- 
tal—Cambridge. 

hiiimmia : subrotund, subdepressed, antiquated, smooth, upwardr bipli- 
cated; beak produced, not incurved; plane of tiic foramen in- 
clined upon that of the valves—Grignou. 

KUimi ; ovate, depressed, subantiquated, smooth, biplicated upwards ; 
finely and closely punctated ; beak incurved. 

Pkdmtmtmia: subrotund, subdepressed, transversely striated, biangu- 
lated upwards; umbo elevated, beak recurved. 

fwiMfida: triangular, depressed, dilated; four angles upwards, beak 
short. ^ 

taiguUdti: snbtrigonal, Tentricose, upper mar^n deeply grooved, with 
three acute angles, longitudinally striated. 

nn^tkarmsia: large, round, pectinifonn, with numerous earinated 
ribs ; margin not grooved — ^3 inches long by 3^. 

tetraedras gibbous; upper valve decqply grooved; in the groove and 
sides three or four angulated ribs; betdc incurved-^Aynhoe. 

fHieata: subtetraedral, plicated, not grooved; five or six ribs obtuse 
at the base, angulated at the amrgios ; beak short. 
V easMitfera: trigonate, gibbous, longitudinally sulcated with a deep 
groove; hinge straight, beak large, striated perpendicularly to the 
hmge. 

hevicasta: trigonate, gibbous, grooved in the sides : a sinus in the mid- 
dle of the hirger valve, and a broad rib in the less, both smooth; 
striae transverse; hinge straight; beak short'— Bemberg. 

intermedia: subtetraedral, dilated, plicated, grooved; four plaits to 
the groove and five to the sides; beak short 

alata: subtrigonate;, ditoted; a deep sinus upwards, beak short. 

conemna: globose, subsinuate, plicated; five to seven raised plaits 
in the middle, ten to twelve on the sides; beak produced. 

me^: subtrigonate, gibbous, sinuate, plicated, six plicae in the mid^ 
die, seven or eight on the sides; beak subrecurved — Aynhoe. 

pectita : subrotund, larger valve subconvex, smaller rather flat, with ra- 
dialing plaits; beaks produced, recurved^Homing^ham. 



Digiti 



zed by Google 



229 
Tereliratiila, cantwufid. 

cwrdmms elongato-ovate, convex, plicated, with tliick loDgitttdinal 

rounded groofet, beak father promiaeiil. 
. djfamm: trigOBate» dilated, sobdeprefied; margin vneqnal» windingljr 

bent in the middle ; beak rather produced — Havre. 
iyru: rabf^boie, contracted forwards ; beak so prodvced a»4o cqnal 

in length the raMller valve — ^Hormpgabaoi. 
Menatdn : globose, truncated in the base, larger valve having a deep 

longitudinal groove ; margm sinnoosly derocted-^-CSonkunes. 
flMssMia .* sobpcirtagonaly sobconvex ; laiftr valve eanalieolated ; strite 

fine, decussating ; beak rather produced, foramen large. 
spmo8a : globose, dilated, with small spmons grooves ; beak very short, 

pointed. 
spidhka: snbtrigonate, subglobose, smooth > upper margin grooved, 

beak pouited, subprodnced — From the hilb to a great extent near 

Mons. 
compressa: difarted; upper margin dentated|8obflexaons; beak pro- 
duced, pointed — ^Mons. 
gramU0§a: lAibdepressed, rounded; upper maigiiiroitffiforai,prodo€ed 

forwards ; grooves gi-anuhur ; beak short— Mount Marius. 
wrlicuhu: trigonal, depressed, delicately striated longitudmally; upper 

BMUgin angular, beak short. 
radM#« .* snbdepressed, rounded; contracted in the lower part, dilate 

in the upper ; radhiting longitudinal grooves ; margin snbflexuous. 
pwmlas very snudl, compressed, small valve flattish, radiated with loa- 

gjtndJHal grooves, beak pointed, produced — Maestricht. 
^jfirVfra: trigonate, transversely dilated, with spiral bodies phiced 

in the inside over the lower border, which Is angular; beak 

short, perforated^— Derbyshire *. 

Almost all the above English TerOraiula are contained in Mr. Soweriiy*fe 
s i s g — t work w MinenJ Coadioiogy. 



* The shells possessing the characters here paiticularised form the genua 
4»fc|r4rr^Mr. Sowerby. 
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In accordance with the impoitantikct ascertained by 
Mr. William Smith, of peculiar fossils being found in 
and characterising particolar strata, flie fossil shells in 
tiie succeeding table are arranged in the order of the 
strata in which fliey occur, commencing with the ear- 
liest Each genus is placed under the formation in 
which it is first fonnd ; and each succeeding stratam is 
marked* ui which the several species are discovered. 
But as, previously to Mr. Smith's *^ Strata identified by 
Organized Fossite,"^ and Mr. Sowerby's lURneral Can- 
chology, with an arrangement of strata^ shells, and 
places, by Mr. Farey, contained in the last mentioned 
work, no publication has regularly particularised ike 
strata in which the described fossils have been found, I 
have availed myself of the information srielded by Mr. 
Sowerby's work for the facts which the table contains. 
It is however proper to observe, that, in the present 
state of our knowledge, this table must necessarily be 
lar fr<Hn perfect. Many shells must exist in the differ- 
ent strata, of species, and even of genera, which have 
not yet been noticed; and various circumstances may 
have led to erroneous conclusions : but, notwithstand- 
ing this, it is hoped, that sufficient will be rendered 
evident by it to establish the important and valuable 
facts stated by Mr. Smith, and to assist the atodent in 
this part of his enquiries. 

It is presumed also, that, by pursuing this mode of 
arrangement, we may assist and correct our conjectures, 
whilst contemplating the relative periods of the crea- 
tion, duration, and extinction of the animals, which are 
only known to us through their mineralized or othenvise 
preserved fossil remains. To obtain complete informa- 
tion on these points may be impossible, but every ap- 
proximation must be accompanied by interesting in- 
struction. 
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^ ca^u of utmfi ^omi s^wnf 

Each Genus and each Species being placed in the Order of the Strata in 
which they occnr. 

The nomber (or letter) at the end of each sfMiriea^'^ints ont the plate fn 
Mr. Sowerby's Mineral ConcMogy in whicb thai i|>ecie8 is depicted. 



Genera. 


Spedes. 




Strata. 


PkODtfCTUS, 






MOUNTAIN* LIMESTOME. 






68 


ditto 


* 


FlemmgU 


«8 


«tt» 




sj^umUnu 


68 


dicto 




•MtfiMCt 


69 


ditto ' 




t^mMUB 


69 


^f^ 




acuUninB 


68 


Limestone rock (coal measures). 


• • ' 


seabrtcfOuB 


69 


dkto 




OMiMtflU 


68 


ditto 


CONULARU. 






MOUNTAIN IJMESTONE. 




quadrimiietita 


S60 


ditto 




Urw 




ditto 


AMPLEXUS. 






MOUNTAIN LIMESTONE. 




cwdUcides 


7« 


«Cto. 


PENTAMERUS. 






MOUNTAIN LIMESTONE. 


' 


KnighHi 


f8 


ditto 




laviB 




dtlto 




Affle^^n^ 


J» 


dkti^ 


ORTHOCERA. 






MOUNTAIN LIMESTONE. 




mmulaik 


153 


ditto 




ciTCuUu%9 


60 


ditto 




airiata 


58 


ditto * 




gigantim 


246 


ditto 


' 


cordfA^rmls 


84^ 


dittos 




MmdMkda 


59 


Gray limestone (coal measures). 




BreynU 


60 


Limestone shale. 




SiemhtmfU 


6C 


CoalslHita 




cornea 


6Q 


Alum shale. 


NAUTILUS. 






MOUNTAlN;LIMESTONE. 




discus 


t^ 


dittb 




penttigssms 


246 


ditto 




bilobatus 


£48 


«tto 








ditto 






261 


Slaty liteestoae. 




trunesiJbs^ 


t«3 


Bine lias. 




sMidns 


182 


ditt^ 




imtenMiki» 


125 


Blue lias aod'crag. 




IfMiitet 


41 


Lower ootite. 




ftmuilitf. 


1^ 


ditto 




•temfr 


124 


ditto 




simpler 


129 


* Green sand. 




undulaiHs 


40 


ditto 
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Oeoera. 


Sped*.. 1 


Strata^ 


NJUTILUS. 










ftiiifMlii 


4ti 


Clnikiiiui. 


' 


tUgmB 


116 


Oitto 




CmnpimU 


1«1 


ditto 




mperMM 


1 


LoDdoo clay. 




Ml<ff«ii» 


1 


ditto 




flfrnf 


1 


ditto 


AMMOVSTB8. 






MOUNTAIN UMSSTONE. 




aritUui 


53 


dkto 




tpk^rieui 




ditto 
/Alnmsbilo. Lower oolite. 
\ UpiMroolite. 




fVmkvta 


106 




H0uhwi 


S6t 


Giey ttMrteae, Iile of Man. 




li$Un 


S80 


CoaliWe. 




mmuUihu 


2M 








911 


White liMi day. 

/ Upper liaa clay. Mantonorlaaa 

1 ^^InrMe. Chalk narl. 




pUmic09ta 


73 




fmnnmnii 


107 


WhiteUaschQF. 




AHMtef 


95 


liaiclay. 




ai^guU$m 


107 


ditto 




BwMmHi 


ISO 


BhMllias. 






131 


ditto 






131 


ditto 




/MHMhu 


164 


ditto 




oftlUffM 


167 


ditto 




Benieyi 


171 


ditto 




Lftic^wifti 


183 


ditto 






S67 


ditto 




fik«0ftf 


190 


ditto 




SmM 


280 


ditto 




Bi^mgnkani 


A 


IiOWe( OOntO* 




Bmtkm 


soo| 


ditto 




Bkig4md 


201 


ditto 


• 




sot 


ditto 




ff na-Mf 

vJVWil VII 


213 


ditto. 




Brainii 


263 


ditto 




GcmOti 


A 


ditto 




SfniNjpMMy^! 


254 


ditto 




Arfcjfer 




ditto 




ttOdSMK 


92 






ducii« 


It 


Corabrarik 






104 


Kelloway roek* 




liCMi^gfi 


263 


ditto 




I>fciicafit 


157 


1 Oxford ckr. 




exemaiMs 


105 








165 


ditto 




plicaHHs 


166 


ditto 






103 


Coral rag. Chalk marl. - 
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Genera. 


Sipecies. 


Strata. 


AMMONITES. 












hlg09IU 


9« 








ekgans 


94 


ditto 






coneavu» 




ditto 






emrdaiua 


17 


KentiBh ng. 






n^twdua 


99$ 








Lmberti 


24S 


ditfo 






LeaM 




ditto 










ditto 






tripUcaiui 


9t 


PorUaod freestone. 






stahrU 


93 


^ ditto 






gigmieu$ 


126 


ditto 






GoodkaUi 


use 


Ofeeniand, Devon. 








108 


Gieen sand. 






numUe 


117 


ditto 


* 




it^UUus 


178 


ditto 






imriius 


134 


ditto 






roitrahu 


173 


Cbalkmarl. 






miluaus 


53 


ditto 






varians 


106 


ditto 






Mmtelli 


55 


ditto 






msticua 


177 


Lower dialk. 






Inpkx 


293 


Bine day, Suflblk. 








294 


ditto 






acutu8 


17 


Bine clay, Sheppey. 






bmu 


92 


Cra^. 






quadratus 


17 


ditto 






»erratu8 


24 


ditto 


NAUTELLIP" 
ISilTES. 


I 






MOUNTAIN LIMESTONE. 




ovai^8 


37 


ditto 


AMMONELr 
lAPSlTES. 


} 






MOUNTAIN LIMESTONE* 






funatua 


32 


ditto 






eompreaaus 


38 


ditto* 


EUOMPHALUS. 






MOUNTAIN LIMESTONE. 








45 


ditto 






catUlu8 




ditto 








46 


ditto 






discars 


52 


ditto 






rUg99U8 




ditto 










ditto 


CIRRUS. 








MOUNTAIN LIMESTONE. 






aeuiua 


141 


ditto 






nodMMa 




Lower oolite. 



Note. — ^fpd99iu,juf^09U8,elegan8, concaxm^ ahonld precede Lower Oolite, 
page 232. 

* Remains of other species, bearing, with the oval form, the characters 
of NmdUuM or AmrnonUesy are found in some of the succeeding strata, but 
most freqoeQtly in the chalk marl and lower chalk. 
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Gwncni* 



CIRRUS. 



PLANORBIS. 



Species. 



SPIRIFER. 



TEREBRATULA 



UqM 

pHcatlU 

ewampkahu 
radiaJhtM 

aupidalM 

MgarwHa 
oblaitn 
l^laber 
obtnna 



219 



140 



IfO 
268 

269 



nfimUie 

kiteralU 

biplicaia 

crumena 

punctata 

uubrotundi 

[onulhocephala 101 
fuuta 
evuf^MOta 



digana 

obovata 
intermedta 
obsoleta 
c<mcinna 



tetraedra 



inconstans 
^Xmidiatd 
wvata 
}jpectinata 



Strati. 



Chalk iinrL 

dittd 
MOUMTAIK LIMESTONE. 

ditto 
< Lower oolittfi Green rand. 
i Abote tbe London clay. 
Green sand. 
LiOlMrott ^^^» 
Abort the Limdon day. 
ditto 
ditto 
MOUNTAIN LIMESTONE, 
ditto 
diitd 
ditto 
ditto 
ditto 
ditto 
ditto 
MOUNTAIN LIMESTONE. 
ditto 
ditto 
/ Mountain iiinestone. Clay of 
I upper oolite. 
/Mountain limestone. Green 
\ sand. Chalk marl. 
J Coal siiale.jpltte lias marble 
\ (Marston). 

Marly sandstone of lower oolite, 
r Ditto. Conibrash. Chalk 
\ marl. 

Upper lias clay. CtnrAbrash* 
15^ Lower oofite 

ditto 
100 ditto 
g^ ( Lower oolite* Oxford cUiy. 

\ Combrash. 
Idl Combmsh. 
^ Combrash. Green sand. 
B3 Combrash. Crag. 
Clay in oolite, 
ditto 
ditto 
Great oolite. Upper chalk. 
277 Rimmeridge ckiy. 
18 Green sand, I>evon. 
: Green sand 
138 ditto P 



270 
271 

118 

03 

90 

83 
15 
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Geoenu 


Species 




Sttati. \ 


TEREBRATULA 










^ 




Green sand. 






18 


Cbalk miirl. 




suJlmndata 




Upper chalk, 
ditto 




pUcnHUU 


IIB 




octi^^Utaa 




ditto 




obliqua 


277- 


ditto ^ 




ovoides 


lOC) 






lata 




ditto 


GRYPHJEA. 






MOUNTAIN 3LIMESTONE. 




incurva 


tx% 


Blaelias. Kellf way stone. Crag, 
r Under oolite. Clunchclay. 




maJtatn, 


J4f> 


Portiand freestone. London 
I clay, AlinYia. 


CARDIUM. 






MOUNTAIN tIMESTONE. 




hybermcum 


«f 


ditto 




eUmgatum 




ditto 


- 


MUamm. 


H 


Green 8aod.l>eyon. 






ditto 




■ ■■■It ft ■■■/■! IM« 




ditto 


- 


latum t 


144 


London clay. 




niiens 


14 


ditto 




Porkkiwm 


49 


Cmg 


HEL.iy 






/4th LIM»rroNE, above the 
\ MOUNTAIN LIMESTONE. 


*■ nMtMU^» 








carin€Uu8 


lOi 


ditto 




GeniU 


145 


Green sand. ' 




SMmiu 




Above the l>ndpn clay. 


LINGVLA, 






COAL SHALE. 






19 


ditto 




tenuis 




London day. 




imdig 




Cmg. ^ 


UNIO. 






COAL SHALE. 




acutus 


33j 


ditto 




^4>rmi9 




ditto 




subcomtrktw 




Coal riN^,irfl« vial clay. 




hybridus 


144 


Magnesian limestone. 




UtUti 


154 


Magnesian tinestone. Crag. 






1S3 


Lias. Portkuad freestone. 


: 


fTffffftlfffCllfaff 


185 


London ckrr. 


PLAGIOSTOMA. 






LIAS. 




gigant^ 


T7 


White lias. Bine lias. 




pecHntAiet 


114 


Blaelias. 




9unetaia 


113 


ditto 




9mlU 


114 


Pullers* earthi 




tardnformis 


113 


Upper oolite. 




9h$ewra 


lU 


J5:elloway rock. 
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• 


Genera. 


opeciet. 


State. : 


PLAGIOSTOMA 












rigkia 


114 Portlaoillireettoiie. 




TROCHUS. 


9pino9a 


78 Lower dalk. Upper dalk. 
LIAS. ^ 






angUcus 


Ui 


( Bloe lias. 




' 


oNfremaius 








eancaous 


181 


ditto 






dimidiatuB 




ditto 






duplieaiwi 




ditto 








19d| ditto 






punctatus 




ditto 






aggluHiutus 


98| LoDdooclay. 






Benettia 




ditto 






Uevigatus 


181 


Crag. 






rimiUs 




ditto 




MODIOLA. 






LIAS. 






Uems 


8 


ditto 






depresaa 




Alom shale. London clay. 






eUgans 


9 


ditto 






pmUeia 


9 


Upper oolite. 






paUida 


8 


Green sand. 




MELANIA. 






LIAS. 






itritUa 


47 


ditto 








Upper oolite. 






guUoia 


39 


London clay. 




HELICINA. 






LIAS. 






campresta 


10 


ditto 




CARDITA. 






LIAS. 






ImUa 


197 


Lias. Combrasli. 






oMvfa 




Under ooUte. 






HnUlis 


23« 


diUo , 






lunulaia 




ditto 






producia 




Ditto. Combrash. 






abrupUi 


89 


Great oolite. 






struOa 


ditto 






deltoidea 


197 Combrasli, Kelloway gtone. 








145 Green sand. 




MYA. 


scripta 

anguiifgra 

IHerata 


224 


LIAS. 

Lias. Kelloway rock: 
FuUers' earth bed, near Bath. 
Grey limestone, near Scarborough. 






mandibula 


43 


Green sand. 






ilana 


76 


Sand under liondon clay. 






tUermedia 




London clay. 






mbanguhUa 




ditto 






^4aa 


81 


Crag. 




PECTEN. 






UNDER OOLITE. 






fibroawt 


136 


r Under oolite. Combrasbt KeU 
I loway rock. 
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Genen. 


Spedes. 


Strata. 


PECTEW. 










harbtAm 


231 


rUu^er ooUte. Cornbrasb. Kel- 
\ loway rock. 




eq*ivoalv%8 




ditto 






203 


Stonesfield slate. 




lens 




Corqbrash. 


- 


simUis 




Forest marble. 




figida 




ditto 




arcuata 


205 


Coral rag. 




lamelloaa 


239 


Chicksgrove limestODe. Green sand. 




arbumkaris 


18d 


Green saod. 




quadricostata 56 


ditto 




qtUnqtie cosiata 


ditto 




Beaveri 


158 


Chalk marl. 




cornea 


204 


London clay. 


ASTARTE. 






UNDER OOLITE. 




lurida 


137 


ditto 




eUgans 




ditto ' 




excaoata 


233 


ditto 




lineata 


179 


f Oaktree day over Sussex marble, 
l or Kimmeridge day. 










cuneata 


137 


Portland stone. 




planaia 


257 


Indnrated marl at Ganton. 




piana 


179 


Crag. 




obliquuta 




ditto 


TRIGONIA. 






UNDER OOLITE. 




cosiata 


85 


ditto 




siritOa 


237 


ditto 




claveilata 


87 


ditto 




gibbosa 


236 


Tisbary limestone. 




duplieata 


238 


ditto 




dadalea 


88 


Green sand, Devon. 




fptnosa 


86 


ditto 




eecenMca 


208 


ditto 




ajfinis 


237 


ditto 


CUCULLMA. 






UNDER OOUTE. 


, 


obUmga 


206 


ditto 




iecu8$aia 




ditto 




^attnaiti 


207 


Green sand, Devon. 




fibrosa 




ditto 




Tlabra 


67 


Green sand. 


NERITA. 


' 




UNDER OOLITE. 




<w^a 


217 


ditto 




Hnuosa 




Chilmarsby near Tisbnry. 


IVTRARIA. 






MIDDLE or GREAT OOLItE. 




rUtbosa 


42 


Middle oolite. 




tmbigua ' 


227 


Cornbrasb. 




avails 

• * . 


226 


Cornbrasb. Upper oolite. 



iiraia 



2251 Limestone at Norton Edge. 
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^ -. . 


Genenu 


Spedef. 


'' 


Stfate. 


MYTILUS. 


• -- 




MIDDLE OOLITE. 




ampiui 


• «r 


ditto. 




pectinaius 


98f 


Kimmefidgeclfty. 




a$itiquonan 


vrs 


Crag. 




uUrfmm 


27S 


ditto 


OSTHEA. 






GREAT OOUTE. 




. • 


137 


( Fuflefs* «Mrth of great oolite. Clay 
I OTer oofite» and on Woobnrn sand 




* 




MarM 


48 


Cornbrasli. 




palmma 


XU 


Oxford clay. 




deUmdm 


148 


/ Oxford €lay« Kinimeridge clay, 
t C^y over Smbox marble. 




gregarui 


111 


Coral lag. Green sand. 




egpmtsa 


9m 


Tisbnry limestone. 




midulaia 




Farley, near Salisbury. 




MtaOn 


958 


Somersetshire. 




easuMevMa 


135 


Upper challb 




tenet 


«58 


Chariton. 




gigwtea 


64 


London clay. 




fmkAra 


879 


London day and gravel* 




/lo^eRtOa 


8&9i 


ditto 



({^ FoMil oystao oconr iIid in the liaa formation. 



VENUS. 



ISOCARDIJU , 



PINNA. 



varieeaa 



planue 

anguiata 

equalis 

incnumia 

tnargantofiia 

phboea 

ruaHea 

Uniifonm 

twrgida 



tener 
roetrata 



margorltQcea 



84d 
20 

6^ 

81 

15S 

897 

19^ 
80^ 

895j 
89d 

895 

88t 



CORNBEASH. 

ditto 
Green sand. 

ditto 

ditto 
Green sand. Crag. 
London clay<i 

ditto 

Crag. 

ditto 

ditto 

ditto 

CORNBRASIL 

ditto 
Kellowigr^tone* 
Upper oolite. 

Lond. clay /only a sin^ individiial) 
CORNBBifiH, 
Neighbourhood of Seuhowt^** 
London day* 



* I Jbave iaSsen Ibeliber^ to plaoe 4his fossil under tbe Conhnshj ^tem 
the appearance of the matrix of fliat nhich I poweas. I think that the 
Rev. Mr. Marsh, of Felmershan^ bas lavourei jue with fragments of this 
fossil from his Jieigbbonrhood. 
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Ijr^BCttt* 


Speeies. 


Strata. 


VERMICULAR \ 
Rid, J 






UPPER OOLITE. 




mata 


57 


ditto 




WKCtnM 




GreeD sand. 




umbonaia 




Chalk marl. 




crtusa 




London clay. 


SOLARIUM. 






UPPER OOLIT&. 






11 


ditto 






11 


London clay. 




ioHUum 


10 


ditto 


HA MITES. 






GREEN 8AND, DEVON. 




spinutosus 


S16 


ditto 




tenuis 


61 


Chalk mail. 




rotundus 




ditto 




attenuatus 




ditto 




cowpressus 




ditto 




adpressm 




dHto 




maxImuB 


6S 


ditto 




iniermeiUuB 




ditto 




ffiMom 




ditto 




wrmatus 




ditto 




spmiger 


816 


ditto 




mtdasus 




ditto 




tuhercuUOuM 




ditto 




twrgidui 


/• 


ditto 




plkatuRM 


254 


ditto 


CBAMA. 






GREEN SAND, DEVON. 






«5 


ditto 




haUoHdea 




Atto 






2« 


ditto 




cornea 




ditto 




pUeaia 




ditto 




digUata 


174 


ditto 


CORBULA. 






GREEN SAND, pEVON. 




t4Btsigaia 


S;C^ 


ditto 




globow 




ditto 




pisum 




London day. 




gigmiM 




ditto 




revoluta 




ditto 


AR€A. 






GREEN SAND 




carmatu 


44 


ditto 








Chalk marl. 




Brundmi 


S76 


Crag. 




appendicuhda 


ditto 


PERNA. 






GREEN SAND. 




miaMdeM 


66 


Blue mail under green sand. 
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Genera. 


Species. 


Strata. 


ririPARA. , 






GREEN SAND. 




extenaJ^ 


31 


ditto 


^ 


fhwiarvm 




Sussex marble. 


' 


lenia 




London day. 




eoncama 




ditto 




suboperta 




Crag. 


DIANCHORA. 






GREEN SAND. 




ttrUaa 


80 


ditto 




laia 




Lower chalic 


TURRILiTES. 






GREEN SAND. 




coHata 


36 


Green sand. Cbalkmarl. 




obliqua 


75 


Green sand. 






74 


Oialkmarl. 




%mduUtta 


75 


ditto 


SCAPHITES. 






GREEN SAND. 




equalis 


' 18 


ditto 




oi/tyntM 




CbaJkmarl. 


NUCULA. 






CHALK MARL. 




pecHmia 


192 


ditto 




minima 




London clay. 




9imiH8 




ditto « 




Cobboldiw 


180 


Cmg. 




lanceolata 




ditto 




lavigaia 




ditto 


MAGAS. 






CHALK. 




pumiiis 




Upper chalk. 


INFUNDIBU' \ 
LVM. J 






/LONDON CLAY, SAND 
t UNDER 








ecUmOatum 




ditto 




obliqwm 


97 


ditto 




reetwm 




ditto 




tuberculatum 




ditto 




spmuUwum 




ditto 




rectum 




Ciag. 


PECTUNCULUS. 






LONDON CLAY. 




plumgtedienris S7\ 


ditto 




eo9tatu8 




ditto 


EMARGINULA. 


decu8iatu8 




ditto 
LONDON CLAY. 




crassa 


3d 


ditto 




reticulata 




London claV. Crag. 


CYPRMA. 






LONDON CLAY. 






4 


ditto 


OLtVA. 






LONDON CLAY. 




BrasMtert 


^8 


ditto 




SdUOuriana 




ditto 


ANCILLA. 






LONDON CLAY. 






99 ditto 




twritella 




ditto 
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' Genera. 


Species. 


Strata. 


CASSIS. 






LONDON CLAY. 




airiaia 


6 


ditto 




carinata 




ditto 




##VUvC?n Ww Ifto 


151 


Crag. 


AMPULLARJA. 






LONDON CLAY. 




acuta 


284 


ditto 




patula 




ditto 




9iffaretina 




ditto 


NATiCA. 






LONDON CLAY. 




gUucifmdes 


6 


ditto 


f 


similis 




ditto 




depressa 




Crag. 


ROSTELLARIA. 






LONDON CLAY. 




lucida 


9J 


ditto 




rimosa 




ditto 




tnacroptera 


598 


ditto 


SCAhARIA. 






LONDON CLAY. 




semicostata 


16 


' ditto 




aenia 




ditto 




nmilis 




Crag. 


TEREBELLUM. 






LONDON CLAY. 




fusiforme 


2Q7 


ditto 


SERAPHS. 






LONDON CLAY. 




convohUus 


S86 


ditto 


PLEUROTOMA. 




* 


LONDON CLAY. 




attenuata 


146 


ditto 


1 


exorta 




ditto 




rastrata 




ditto 




acuminata 




ditto 




comma 




ditto 




semieolon 




ditto 




colon 




ditto 


CERJTHIUM. 






LONDON CLAY. 




mekmoides 


147 


ditto 




genunatum 


127 


ditto 




pyramidale 




ditto 




fvnaium 


1S8 


ditto 




fufucwUaum 


147 


ditto 




vntermedium 




ditto 




dubium 




ditto 






18» 


ditto 




giganteum 




ditto 


FUSUS. 






LONDON CLAY. 




longavtts 


65 


ditto 




bifaaeiaius 


22f 


I ditto 




acuminaiua 


97i 


i ditto 




asper 




ditto 




rugoMua 
bulhiformis 


89- 


ditto 
1 ditto 



1 1 
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Genera. 


Species. 


Stipta. 




VOLUTA. 






LONDON CLAY. 






magorum 


290 


ditto 






luetaior 


115 


ditto 






tuMgua 




ditt» 






^pi^oaa 




ditto 






coitaia 


290 


ditto 






VUlgOfWI^ 




ditto 






iMmberti 


119 


London elsy. Crag. 




MVREX. 






LONI>ON CLI^Y. 






Itaua 


55 


ditto 






BartonensU 




ditto 






triUneaius 




ditto 






comifenn 


187 


ditto 






reguUwis 




ditto 






earimeUa 




ditto 






fisMonu 


189 


ditto 






^ruMus 




ditto 






tuberosum. 


229 


ditto 




/ 


minax 




ditto 






tub^a- 


189 


ditto 






cfktiUus 


230 


ditto 




• 


eoromim 




ditto 






rugif9U» 


199 


ditto 






curtui 




ditto 






iMatn$ 


22 


CiW. 






cmUrmhu 




ditto 






rugoiw. 


34 


ditt6 






comeuM 


S6 


ditto 






coUeOVer 


199 


ditto 






echifuOw 




ditto 




VENERICARDIA 






LONDON CLAY. 








50 


ditto 






dtaUaidtu, 


268 


ditto 






cantuUa 


259 


ditto 






seniUa 


258 


Crag, 




SANGUINO' \ 
LARIA. J 






LONDON CLAY. 








159 


ditto 




SOLEN. 






LONDON CLAY. 






affinis 


3 


ditto 




TEREDO. 






LONDON CLAY. 






mUenmita 


101 


ditto 




BALANUS. 






LONDON CLAY. 






tesBeUttui 


84 


ditto 






traaaus 




ditto 




BUCCINUM. 


, 




CRAG. 






elongatum. 


llfl 


ditto 






granulittum 


lie 


ditto 
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<toBert. ! 


Spedesl 


Stnrtik 


mjocmvM.^ 


•■ 




• 




f 




ni^onifii 




Crag. 






\ 


feHc9SUm 




ditto 






EBURNA. 






CRAO. 








fglabmiaO.R.1 


ditto 






TELLINA. 






CRAG. 




' 






16t 


ilitto 








OMto 




ditto 








O&fVM 


179 


^itto 






PHOLAS. 






CRAG. 


- 






<;y/tfidnci» 


198 


ditto 






PHASIANELLA. 






SAND ABOVE 


LONDON CLAY. 




orbieiUaris 


ITS 


ditto 








ndtiMta 




ditto 








angulasa 


178 


ditto 






LYHNEA, 




1 


8AK0 ABOVE 


liDNOON CLAY. 




flu^amU 


169 


ditto 








mtiriimi 




ditto 






CYCLAS. 






SAND ABOVE 


LONDON CLAY. 






162 


ditto 




* 




cunt/ttfurmM 




ditto 






- 


0»<HHI«l . 




ditto. 
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The following List of Fossils of (he Mountain 
LiMBBTdNE and the Transition Limbstonb near 
CoRK^ kindly communicated by Mr. Miller^ the 
Author of the Natural History of the Crinoidea, is, 
in many respeqts, extremely valuable^ and particu- 
larly^ from its showing the general accordance of the 
Fossils with those of the corresponding formations of 
this Island. 



Fosrils of the Mountain Limestone^ near Cork. 

Nautilus, an unfignred ipecles deeply umbilicftted, allowing froiii three to 
four volatioiu ; septa slightly undulated. 

EU^hUi MMit», Sowerby, Tab. zxxtiL 

• eompreaifUf Sow. Tab, xxxyiii ) These two ElUptoUte$ are evi- 

J^matus, Sow. Tab. xxxii ) dently compressed Jwu m uM M M . 

Orthocera sfruifa, Sow. Tab, Iviii. 

Euompkahu pentanguUari8f Sow. Tab, xlWy Jig. \, t. , 

Cirrug accuius, Sow. Tab, cxli, Jig. 1. 

NatieOf undescribed. 

Carduan hibemieumy Sow. Tab, Ixxxii, Jig, 1, i, 

Terdfratida laimUis, Sow. Tab.hami,JSg, 1. 

S^firifer euspuUshu, Sow. Tab, cxxx, 

.... pinguU, Sow. Tab, cdxxL 

.... trlgonaiiSf Sow. Tab, cclxv. 

.... ftriahUf Sow. Tab. cclxx. 

Produetut scabriculuif Sow. Tab, Ixix,^. 1. 

I undescribed ; fraqnently much compressed. 

Trilobitey similar to that in mountain limestone near Bristol. 

PlaiyennUes UetiSy Miller *s Crmoideay p. 74. 
Round crinoidal columns of a- Ctfothocrimtes? 

iimpknts eorraUoideSf Sowerby, Tab, Ixxii: this has no claim to be consi- 
dered as a mnltilocniar shell, but is a coral approaching to the genus 
CaryitphiUia, 

Flustraf assuming sometimes a conic funnel-shaped form. 

Twrbinolik. 
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Transition Limestone, 

OiihfHsera amlaia, Sowerby, T«(. czxxiii; Park. Org. Ran. V^. lil, 

circulariSf Sow. TabAx^ fig^6^aid7, 

pyranUddUs? ¥\emags Amtalsi^PhU. MucMi5. 

mdcata, ibid. 

Cofwloria quadrUulcataf Sowerby, Tab. cclx, Jig. 2 to 6. 
EuomphtduB rugosuSy Sow. Tab. lit, fig. t. 

• •.... discon^ Sow. Tofr. fii,^. 1. 

• •.«.. aqg'ulojtff, Sow. Ta6. lii, fig. S. 

...... (Delphimla), Park. Org. Rem. Vol. Ill, PI. v, fig. 18. 

Helix flriohw,. Sow. Tab. clxxi, >l^. 1. 
TubulUesgemculatus ndtwfwscher, Sow. 7Vi6. i?, fig, 9. 
PenlomeriM £n^&lit, Sow. Tab. xxviii. 

Ayietfi^rdii, Sow. Tiffr. xxix. 

l<eow, Sow. Tab. xxviii. 

T€r«frraltila, with the perforated beak DOt incurved. 

TrilobUe, Park. Org. Rem. Vol. III/To^. xvii, fig. 11, 14, 19. 

Tab, xvii, ^. 17. 

Ctf<iiho€rinite8rugosu8f Miller's CrinddeOf p. 89. 

Rhodoerimie& v€nw, Mill. CrwmdeOy p. 106. 

i4«<tiiocrtiit^e8.' iraomli/brmMy Mill. Oonotilea, p. 115. 

TMifwm cotemrfala, Park. Or^. Am. Vol. II, Tab. iii, j8^..4 to 6. 

Astrea Uihostration^ a larger species than ^l^lr^a 6asalHfoniit« fignred by 

lihwydd and Parkinson. 
Madrepora trmcaiay Park. Org. Rem. Vol. II, Tab. v, ^. 2. 
MadrepwUey Park. Oiy . /Jew. Vol. II, Tab. vii, >fe. 3. 

, . Ta6. vii,^. 10. 

JFoooiilef. 
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Order of Arrawgemmlt)fSheXk in the different Fbrma- 
tians, — It ^s been conjecixired by some natnralists who 
had become convinced of the comparatively late creation 
of land animals and of nam, that the peopling of this pla- 
net had co m menced^ in ttie enduing with Ihe principles 
of life^ beings of the simplest forms and organizatioii ; 
and^ that by the influence of certain external causes^ 
acting through passing ages> those changes had been 
gradually wrought in suoceedhig animals^ ftom which 
have resolted the numerous i^fferences which constitute 
the various tribes: rising from the almost lifeless 
sponge to the highly complex and more perfect ani- 
mal^ man. On this hypothesis it might have been ex- 
pected that those beings which had possessed life under 
its most simple ~ modifications^ wtmM be found in 
the earliest formed strata; and that> in proportion to 
the lateness of the period at which the strata were 
formed^ would be the degree of complexity in the or- 
ganization of the jnhabltaiitfs whose remains they would 
contain. Bat investigation has aso^tained^ and the 
precedii^ table manifests most decidedly^ at Itmast, 
with respect to the class of animals of which we are 
now treating^ that such a conjecture is ill founded. In 
the carboniferous; and Ae mountain limestone are the 
remains of shells of the earliest creation^ which are vol- 
expectedly found, witibi hardly an exception, to exceed, 
in complexity of structure, all the shells which have 
been discovered, either in any subsequent formation, 
or living in our present seas. It is in this early cre-'^ 
ation that those shells are found which possess that 
complicated structure, very rarely found in the shells 
of this day, which enabled their inhabitants to rise and 
sink with them in the water. Such are the many-cham- 
bered univalves, the Nautilus, Ammonites, Orthocera- 
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<jfe9, &e» The bivalves and moltiTiGilves •£ tikat ^ca 
atea seei» to httve bee» cmdoed! witb a similais pcopeity. 
Tbe^ curioua sibrtiGtwe o€ S^irifer, PL VII> ^. 15^ and 
likCi midtilQCBllif ccnsintettoa of ProAietu^ of Martin^ 
PL YU,fig. 13; ©f PeMiametrm, PL 3L, Jig. 7; ^m- 
ptow»> PI VI,JJgpt M, asd «f Conukma^PL Yly fig. Yiy 
imparted^ jn ail probabilky, to tbeii: inbabitaiite>a powec 
of a. sibnilar kind. The fis8use> Boticed ia mst of the 
valves of the shells^ bearing a close aaakgy with the 
PwduQtm^ of Maartifi>. aod figured^ Organie Remains, 
VoL JMy PL XVI^ fig^, W, may> with i»asoii» be anpi;- 
IlMed to have been alao paait o£ an anangement tot eni- 
aUiog the aaknaLto accompliab a corresponding process. 

^At ttie existence i» the mom^on UmesloBe^ and 
ottievs of the eurly s1arata>. of sh^» beaxing the form of 
the snail-sheU^ is a ckcumstance sa apparently eonbrar 
dictovf to the notions which have been just sii^;»sted> 
and^ indeed^ to opinions which are very guaeraUy em- 
tettained^^ that it should not pass as* supported by the 
authority of Mr« Sowerby^ without deteimining how (m 
that miAora^ has been gxven. 

The first fo>ssil of this kind, which is noticed by Mr. 
Sowerby, is Helix Carinatus (Min. Conch. Tab. X), 
found in the grey limestone^ neaar Sellie in^ Yorkshire ; 
afierwhicbhe saw the cast of a shell found in the mi- 
oaeeotts sand formation neac the Devizes^ Hdix Otntii, 
€i which he says : — '^ I presume it to be an Hdix, aa 
somewhat according with Tetb. X.'' But on tim subse- 
qjaeet exam^ation of two other foosils of the moimtaiD 
liai^tone> Mr. Sowerby was led to observe: — ^ Had 
not the general form strongly resembled the HeHx 
abovementtonedi I might have been induced to ba.ve 
l^aiced this as a Troehus^ altinough it does net posi«- 
tivdy accord with the characters of that genus. I might 
have formed a new genus of the two, to which the 
following species should have been added, did they 
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not difier materially from each other in the characters 
which should distingaish it: besides^ the aperture is 
very imperfect in them all. It is probaUe that other 
species may be founds and that by their help^ and that 
of more perfect specimens^ the genera they belpag to 
may be determined^ or the characters of new ones 
ascertained; and this is the more desirable^ as they 
appear from their localities to be marine inhabitants, 
rather than land shells *J' 

In consequence of the agreepaent in form of the first 
mentioned shell with the latter ones^ they become all 
involved in the same ambiguity: possessing the exterior 
characters of the snail-shells of the present day^ and 
being imbedded among the earliest shells^ thode which 
possessed the power of rising and sinking themselves 
in the water. But a question here arises, and it is pre- 
sumed that on these subjects, involved in the darkness 
of distant ages, questions and conjectures founded on 
analogy may be allowed : May not these shells have 
been actually of a genus different froni Helix; and 
might not they have been fiimished with such a struc- 
ture as gave them the same powers as were possessed 
by their associates? 

This conjecture derives support from the fact, that' 
shelly of such a description exist even now in the seas 
of the warm climates. Such is lanthina, PL V,Jig\ 28: 
this shell had always been considered as a Helix by 
Linna&us, and by his successors, until the /time of La- 
mai'ck, who determined it to be necessary to place it in 
a distinct genus. He ascertained that the inhabitant of 
this shell differed essentiaUy from the snail. That organ 
which would by its situation be considered as the foot 
in the snail, was found not to be formed for crawling 
but for swimming; being covered with air bladders 

• Mill. CoDch., Vel. 11, p. 159, 
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wliick cottld be filled or emplied according to ihe im- 
piilse of the animal. The sheU, which is very thin 
mOk four whirls in its spire> is^ like the fossil shells 
of the same form found in the mountain limestone, 
striated both longitudinally and transversely, and, as 
if to diminii^ its gravity, possesses no solid columella** 
When the sea is calm, the Xanthines, it is said, are 
seen, in great numbers, swimming on the surface of 
.the sea witii their shells reversed, by means of their 
distended air-bladders ; bat on the sea becoming agi- 
tated, the kit in the bladders is absorbed, the animals 
coBtAict within their shells^ and the whole immediately 
■ink. 

This power is, indeed, possessed by other shell ani- 
mals of the present day, besides the Xanthines; the 
Lymnaa Stagnalis (Le Grand buccin de Oeoffiray) is 
known to swim on the surface of the water in a re- 
versed position, and, when desirous of returning to the 
bottom, it compresses itself within the shell, thus ex- 
pelling the air which had supported it; and, by this 
MBfie process, sinks immediately to the bottom. 

The opinion that these shells of early creation, bear- 
ing the external characters of snails, might have been 
natant animals, having the power of swimming to the 
surface, like their associates, derives some confirma- 
tion from analogy; since the multilocular, natant shells 
are not only fo^nd In their ovni peculiar forms, as Nau- 
Hti, Ammanit€e, &c., but have also assumed the pecu- 
liar form, as in Turrilites, of unilocular, turriculated 
i^ells, which do not appear to have been created until 
a much later period. 

In the lias formation, which succeeds to the mountain 
limestone, the contained fossils differ considerably from 
tJios^e which preceded them : only a few species of 

♦ This ii aide the case with CtmM, and, perhaps, with Evomphaiitt, 
Kk 
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.SO0IQ 0f the iBultik»cijilair univalves, apd ^ tt|e \j^xff^r%.^ 
tolas, b€[^lg bore discoverable. The jfossil, shells foimd 
in this foris^tioq chiefly consist ^i bivalves of the genua 
Osir^^a, GrffpluBa, Plagiostoma, PUcatida^ Avkub^ 
Hfya,^ and Cardita^ wjfth the single trbchifonn skiM, 
7Vx»;^tis Anglicamus of Jist«r» not perhaps met with in 
%Hf of the ^UQceeding strata ; a sbeU q( the gwasH^Ur 
isma, and the fir^t simple nnik^cnlair sheJl 4>iearing a t^r-* 
rlddaled fonH^ being a species of the genua Melama. 
. In the strata above the lias^i belonging totheUnda; 
OoliteK,as. well.as in those of the Middle and 17|>pef 
Q(^Ute> including. the Combradi, Kelleway Boek^ &g. 
numerous genera are found which are not knpwn in the 
{npeceding subjacent, formations. The sioaU propoftion 
^htch the univalves bear to the' bivalves, which wa^/ob* 
^frvable in the preceding foniaiationA is here^ HMire ob- 
vieii^.. Varioiia species ^re found oi Pecten,,bima^ 
A»t<^t€f Trigqnia, Lutraria, MytUm, MaMola, Vmiu9, 
mAIsowrdiat with the tubular sbdl Vermictdaria^ 9mi 
thp single uniyalye Solarium. 

In the supeqi^^ent gree& sand fonnatioii^ inGlndiiiC 
tl^ whetstouie of Oevonsbire^ many new. gen^Ea :of bi- 
yalyes are found : Cardium, Corbula^ Pema, JHoMhorm, 
Nmcula, Vmeriearduit occur here> wilii the mmj;^ tor- 
riculated shells of the genua TumMkif and ^e snb- 
^oboae univalve^ Auricula. Here, alsoj aie finit foimd 
the multilocular turriculated shells of tl^ genus I\nri- 
ii/e6*. and the hooked shells of the genus Bamiies. 

Hie blue marl and the chaQc«|iarl which next 3uper- 
;vene> display the genus ^aphii€i and Inoeerawna^ witii 
the oval multilocular shells, distingpishad in this woric 
as Ammanell^psites and N4a^Mip$it^, and some other 
curiously formed multilocular shells much resemMing, 
in their general characters^ NuuiUi and AmmmikB;^ aad 
deriving their peculiar forms, perhaps, merely from 
compression. 
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The chalky alltiiOBgii oontaimng Mmy mteresting spe- 
cies of tlie genera iffUdi had appeared ia paeceding 
strata, lias periiaps enly two genera of i&eUs xi4ii<& 
originated in tiie waters b; ^hich it was depoaiied, 
Cramia add Magas. 

The fossil shds whieh axe found in the immense stra- 
torn of Una day resting on. ^0 elmlk, manifest &at^ 
conridcraUs diference existed between the inhabitants 
of tile waters hj which the two formations had been 
deposited. Haj^y a shell is to be found in the Mue 
clay -of vany g^ius which has been seen in the chalks 
The waters from which tibe day and the succeeding 
crags proceeded^ appear to hare been chiefly stored 
with testaceous animals diffsnng from any which bad 
been befoise in existence. This formatiott is lemarkafaiy 
diaracterised by (be simple uniyalves^ which in the pre** 
ceding fonnati^Mis had existed^ comparatiTely^ in small 
insbers, bot whloh now aeeoi to^ have come into ex-- 
isience in a Tery predominant superiority. A sUgfat 
view of the diells of this fonnati(m> wlib occasional 
lofiBraDce to those <rf the pvecading formations, it. ia 
presanied, will foad to inteiiesting and useful conclu^ 

SiOlHB. 

Of tiie mnltflocular onivalves^ or of tbe bivalves of 
compflicated structuve> occurring so frequently in. the 
eatUer fotmationSy peihapa none are to be found in the 
blue day except such as have been dislodged, by allu* 
vial action, from the early matrices in which they had 
been originally imbedded. About thirty*two genera of 
iHvahres had been found in tbe more aattcnt strata, and 
oafly. five or siac new genera have bedi found in tbe blue 
clay; but, on the other band, the more antient strata 
bad been &und to contain only twelve or fourteen 
gmera of simple tarbtaated or tunicalated univsdves.; 
wUlst tbe blue clay, and its acc4>inpanying sands and 
crag, l^ve yidded thirty-two genera of turxiculated 



Digiti 



zed by Google 



252 

shells: twenty-five of which, witb about sixteen other 
genera not known to have yet existed in a mineralised 
state, people the waters of the present world wifli the 
myriads supplied by their numerous species. 

We hence learn, that almost all the waters from 
which have proceeded strata cohtieiining testaceous re* 
mains were inhabited by genera, many of which, though 
multiplied in numerous species, and in myriads of indi- 
viduals, have become entirely extinct; the proofs of 
their having existed being only to be traced in their en- 
tombed and mineralized remains. We thus also learn, 
that, in the succeeding waters, new and totally different 
beings filled the deficiencies which had been thus oc- 
casioned, These circumstances, observed in all, is 
more distinctly manifested in the later formations of 
the chalk and blue clay. Of the genera of fossil shells 
which exist in the chalk, hardly an individual can be 
detected in the blue clay; but in their places are found 
the remains of shells not known to exist in any of the 
preceding strata. Investigation has asdertained diem 
to be the remains of an entirely new series of animals; 
not formed by the gliding of one genus iiito another, or 
by changes induced in the structure of the animals by 
the gradual and continued agency of external circum- 
stances ; but, as far as the state of our knowledge will 
allow us^ to judge, by a new creation, adapted to the 
nature of the fluid, for the peopling of which it was> 
decreed; and to the especial purposes which Provi- 
d^ice had destined it to accomplish in future ages. 

Links varying from each other by minute determin- 
ate characters, and secured in their integrity, and in 
tljeir connection with each other, by certain laws: de- 
creed at the beginning, are, in all probability, the no- 
tions which are in general conveyed by the figurative 
expression of the chain of creation : the loss of a sin- 
gle link being supposed to be productive of disturb- 
ance, and ultimately of the annihilation of th^ whole. 
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By those who have been misled by this figure to the 
adoption of the idea of a concatenation of be^n^ de- 
pendent on each other for their existence^ the opinion^} 
now proposed must be rejected. They are, however, 
it is hoped, most accordant with a reverential idea of 
the great Creator ; who is thus supposed to have con* 
ducted from the beginning, and to be still directing, the 
affairs of the world, by a special care and providence, 
to the termination of some certain period, and for the 
accomplishment of great and important purposes. 

The geological enquirer will derive some assistance 
from the examination of fossil shells, whilst endea- 
vouring to ascertain how far the earth contained in the 
testaceous and crustaceous coverings of marine animals 
has contributed to the formation of calcareous rocks. 
It lias been conjectured, that besides adding to the bulk 
•of the limestone or chalk by the accumulation of their 
remains still bearing their original forms, that they have 
also contributed to the surrounding matrix by a solu- 
tion and subsequent precipitation of the lime which had 
entered into their composition. If this had been the case, 
we mighik expect to find those remains which still bear 
their original forms, manifesting every degree of resolu- 
tion, from the slightest influence of the agent in de- 
stroying the finest striae to the smoothing of ridges, and 
even the diminution or removal of projecting points. 
But nothing of this is discoverable in the fossils of 
either the flint, the limestone, or the chalk. In the 
latter, which, by the fineness and purity of its sub- 
stance, gives strong evidence of its having been depo- 
sited by precipitation, not the slightest appearance of 
chemical action on its contained fossil shells is observ- 
able. If preserved at all, they are preserved with their 
sharpest ridges and minutest points in the most perfect 
state. 
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Shdb pf aUernoHng lifarme Utni Pyesh^wat^ 
titms.-^On examininp the cmgs, the bed» of grarel «iid 
fossil shells lying orer thelrnidon clay, irameHnis fossfl 
shells are fotmd approximatiiig in their diaracters to the 
recent shells of our present seas. These, it has been 
sopposed, are the remains of the inhabitants of that 
-sea "vrliich covered, at a yeiy distant period, the surface 
of the planet, and tirhich were left by it when it was 
withdrawn to its present level. On this point no de- 
cisive opinion can be offered : it cannot, however, fail 
to can to our contemplation the consequences of tiiat 
revolution which this planet sustained, when its snr&ce 
was broken up, and extensive tracts entirely removed, 
even to tiie solid granite, by the inconceivable agen* 
ciea Qf Divine power. 

To give to the world, formed anew from the shattered, 
fragments of that which preceded it, that state and 
form which were requisite for the purposes to which it 
had been decreed by the Almighty, numerous and ex- 
tensive operations must have been ordained; and from 
some of these, it is not improbable that the phenomenon 
just mentioned may have resulted; and to similar causes 
inay^ perhaps, be referred numerous other phenomena 
observable iii the structure of the earth. One of these, 
tbe appearance of considerable tracts, bearing marks 
of the sea and fresh water having borne alternate sway 
over fliem, demands the earnest attention of those who 
have engaged in these studies. 

That the tracts here referred to have been formed 
partly by deposition from fresh water, is supposed to 
be proved by the near agreement of many of uie fossfl 
shells which they contain, with those which are now to 
be found actually living in our rivers and marshes, €tnd 
on the surface of the earth. The first of these, consi- 
dered as the lower fresh-water formation, is found over 
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fdHaH'ilea aMb: laiMiiB France, witkalftemate .bed»i>f 

gjrjpsiikii'finA. of <mnli\,- and witb^e ropains of land ani- 

miUa vAith^ it y siippalBed,' inhaitttcd tiie bosders of 

On UiMb n idikh the iniudBitaiits of ttoaasbellia Irred^ 

Abo^to Urn inrmaitibii are feandmatiiiGi shells^ and abo^e 

t&tae,. ahavthdr fieabPwater fonaiatioii. 

' Vram. 4kese -fiists M. Sronigiiiait infeiMd tiiat tbeae 

diffiBrant bedsr demoBstialed ibe Tdpcnted altematkma of 

an<«id of ;fi»9b #ater M llie aaane tract ; and^hat^ «t 

tfae pterod ishen tiie ^etL was foianing inaiUea, sdsiats, 

&o*> the freahhitftter lakes nagbC also baTe bad the qua-* 

Hkf of dapoaitiiii^ atony beds^ sucfe as gypsum^ fresli* 

wnte^ mdirblea; 6cc*» md of enwieping in dwaaitbe a»i» 

■laiai imd 'nsgetaUea wbidi H^wd in tbiaee iraters, lat 

da ^bm bof dexs. But/ wbilat fonaaag tbese, opiniona^ 

ii^ firoi^tiiaft fouiid it aeeeasary to admit that ^, 

forrantioin of gjqpamn aught alao have taken place both 

iniktBh attdrin sidt water ; and waa oUq^d to MofTs fMt 

in . iMKine pl^tcea^ a» 'in the quarries, of Beanclmnip, thd 

nfm^ aaod JUad rnd tdielld are reaHy iaaiKed tdgefber. 

Tb^se opbuiionay paiijieviariyaia to tiie altenmtion of 
depoaitioi^ harv^ been Btsraigfy opposed by Meaara. de 
tat M cMMft*ie, Bvard, apd Faayas St; Fond. By4he fiaat 
Hi ikmB it fs^said, tbat aia land ahella aore found in. theae 
lonnatioaa; tfaey^ as well aa the bones of the land ani* 
malSf itanst have been carried in by carrenta ; and, ^ere^ 
fine, it is pvebdUe^tiiatilie fireah^^ataroAdla might alao 
hanre teen carried into the aeain^the 8«ne:manner» 
and tbub bavb ffrmked the present beds. M. Brard 
and Fianjaa St Fond are of opinkm^ fliat all sheila, 
pxevioos to these. depoaitionsv existed in water of the 
same nature ; but that, in the process of time, perhaps 
fKAntiie increase of flie saltaess of the. sea, a separa- 
imk took piajce, the iwhahitants of the sheila which ai^ 
at present fdnnd in fresh water, or on land, having mi- 
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grated to situations more congenial to their nature *•< 
M. Faujas St. Fond^ too, having found Ampullarife 
and MetanicB, with a shell much resembling ittiose of the 
genus Ptanorbis in bituminous marl betvreoi beds oT 
coal, concluded that their presence here could only be 
accounted fbr by supposing them to have been brought 
by the torrents of an overwhelming sea; and takes the 
opportunity of thus attacking Cuvier, who had pointed 
out the errors he had committed whilst describing some 
of the fossils of Maestricht. '' Those (he says) who 
please fhemselvei^ with their systems of lakes, finding 
here the remains, of various animals^ suppose that 
these animals of the burning zones had their dwellings 
on the sides of these lakes, where they came to quench 
their thirst : that the peaceable stag, the fragments of 
whose antlers are found petrified by the side of the large, 
the medium, and the small Paleotheriums, lived here in 
company with animals equally unsociable ; and that the 
borders of these cliarming fresh-water lakes, shaded by 
Africaa or Asiatic palms, were the delightful asylums 
of animals of such opposite genera: for it was not pos- 
sible to deny the existence of these palms, said those 
who possessed these grand ideas, since there had been 
found some pieces of petrified trunks above, as well 
as beneath, the remains of these quadrupeds. No 
more, in a word, was wanting than to bring into this 
scene, birds who should come to drown themselves and 
then to. become incrusted with g3rpsum, to complete a 
Zoological collection, unique in its kind; and thus to 
deny to the waters of. the sea the power of producing 
equiilly astonishing accumulations of fossil organic 

bodies t-" 

With the hope of ascertaining which of these hy- 
potheses had the best foundation, recourse was had 

* Annales du Mus. Tom. XIV, p. 314. t Ibid. Tom. XV, p. 155. 
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to more strict examinatioiui of the fossil shells which 
had been discovered in these fresh-water tracts, which 
led to the proposal for a more. illustrative arrangement 
of them. 

M. Brard^ upon examining the masses containing 
Lymne€e, Planorbes, and other fresh-t^ater shells^ found 
also shells which had hitherto been considered as sea 
shells, a species of Cerithium, for instance ; and re- 
marks, that this 4pircum3tance had been passed silently, 
over by Brongniart and Cuvier. He adds too, that 
these supposed fresh-water shells are sometimes found 
scattered among a multitude of acknowledged sea 
shells, as. Oysters, Venus' s, &c. He, ajs6, in answer 
to M. Brongniart's having asserted that these fossil 
shells ** were alike in every respect to those which 
we find in our marshes,." declares that they differ deci- 
dedly ; that there is not one of them whose living ana- 
logue is to be found among the fresh-water shells of 
France ; and observes, that Bulimus pygtrueus, whose 
fresh-water origin had been assumed, agrees^ in some, 
respects, with shells found in the calcareous rocks of 
Mayence, and which had been supposed to have been 
of fresh- water origin ; but the living analogues of which 
Faujas St. Fond had found on the shores of the French 
ocean and of the Mediterranean Seas, as well as in 
some of die salt-water marshes. M. Brard adds, that 
in five places out of six where he had found the X j^m^ 
ne€e, &c. they were imbedded in isolated blocks, which, 
he supposes, had been«broken up from the sides of the 
waters where these animals had lived, and had been 
brought to these places by a diluvial torrent*. 

On the other side, M. Brongniart, in proof of the 
agreement of ibfise fossil shells with the recent, states 
his having found amongst them the cast of a C^clostoma 

♦ Anpales dn Mus. Tom. XV, p. 366. 

1.1 ' 
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6/^(an«^ a^;)i^;f)tk»tis sewnd of iitese shdb wJucfa lie 
t^nks very nearly af^ee vriih seoent species. M. Braid 
haviBg figured aod described a species of Melania, Men 
lanie effilee, as existing among these fresh-water dleUa^ 
M» Btongniart says^ that he diiscoveired^ by his own 
examiuatioD^ what he should never have found by 
M. firard's dia^ctiption^ot figore, that tiiis sea shell Was 
Cydosioma mmtia, a land shell : and as to the JSti£Bm 
of Faujas«t* Fond, both those which were found fossil 
iUQd recent, he was satisfied were alto' Cyclastoma. 
But, with respect to the Ceriihium mentioned' by Birard/ 
he denies its being a sea shell, and fin& it necessary to 
consider it as belonging to the marshes adjoining the sea, 
or to the salt water of the mouths of rivers: and finding 
odier. species as having been said to be found in Aese 
situations, he thinks it necessary to form a genus for 
their reception, founded rather upon the habits of the 
animal than on the characters of its shell. Thus we 
arrive at the first of these supplementary genera. 
' Poftamides, — ^A turricnlat^d shetl ; opening neaily se- 
iUicircular, pinched up, as it were, at the base of the 
columella, and. terminated by a very short, straight 
cinal/which is hardly grooved ; no groove at the upper 
extcemity of the right side, but the outer lip dilated. 
^ Of the particular shell mentioned by M. Brard, he 
mak^s a species of this genus, and terms it Potamides 
Lamarckii*i By thus dividing genera into those of sea, 

* ThiBconcMii^tory complioieDt toH» Laimtrok appem to have been by 
no means unnecessary. For those who attempt to explain the circumstance 
of the mixture of sea, river, and land shells, by their having lived in a com- 
mon medium, contend for the difficnlty of distinguishing the difference be- 
tween these shells; whilst those wha contend for alternations of sea and 
fresh watery think tiie practised cotfchologist might 6nd bot little diffienlty : 
yet Lamarck, after examining and naming ftixty specier of Ceriikiaf says . 
decidedly, ** Lea Ceintesvivent toutes datu la Mer ;^^ but now another genni 
is funned of several species of fresh-water shells out of these, showing, 
certainly, that the distinction cannot be easily made. 
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of land^ &c.y M. Biongniait expects to preyent ite be^ 
ing concluded that the^e £yi9i9e^> &c., were ^asbeUs^ 
or that revolutions of wjiicb^ he says> tbere. exists no 
trace^ carried these fresb-water sbeUs into the ^oeaii> 
and mixed them with tbe sea sh^. > 

Bronj^art and Cjuvier hiid founded their opinion, ol' 
the fiesh-water origin of the upper beds of gypsuim 
chiefly on the presence of a shell found in the gypsum^ 
which appeared to be a. CJyclostomU, and was supposed 
to be a fresh-w^ter shell. Of these shells two only 
were found in tfa^ gypsum ; one of which, in the pos* 
session of Brbngniart^ had its mouth uikluckily con* 
cealed ; but the other, in the possession of Faujas St. 
Fond, as fortunately, had it displayed so as to show 
that it agreed with Cyclostoma mumia of Lamarck, who 
had only named it so provisionally, since, from its 
thickness, he had supposed H to he a sea shdlL M« 
Brard hence concludes, that the fresh-water origin of 
the gypsum doos not derive any support from this 

shell** 

He describes, as existing among the marine fossils of 
Grignon, two minute land Bulimi, the conical and py-r 
ranndal; and ot^e 9till more minute, the cylindrical, 
which approaches in foim to many of the -small species 
oi JPiif^a* Thi9 shell has six turns, very projecting, 
deeply separated, and derives a cylindrical form from 
tliOt last tbree turns being u^u-ly of the same dialneter. 
He also mentions, impressions and fragments. of minute 
Pfonories among decidedly marine shells;, and' supplies, 
a list of forty-dight river and land shells found hf Lsn- 
marck among the fossil sea shells of Grignon. 

But this, mixture of these supposed land and fresh- 
water with sea shells, is not confined^ according to 
M. Brard, to the lately discovered fioirmations of the 

* Amuiles du Mu9. Tom. hXXll, p. 448. . - 
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€inviroDS of Paris ; since he has ascertained that they 
are found together in several other parts of France, at 
a considerable distance from Paris. Bnxweiller, May- 
ence, Caen, Francfort, Orleans, Gei^ovia, the Breccias 
of Nice, the volcanico-marine valley, as it is called by 
St. Fond, of Ronca, and the island of Sheppey>*are 
among those places in which he states them to have 
been fopnd. Whilst speaking of the Brecciae of Nice, 
he reprehends Cuvier for. having entirely omitted to 
mention the sea shells which are found there, although 
he particularised the land shells, and ttiis, after Faujas 
St. Fond had stated his having found there, Turbinites 
and SerpuliBy both marine shells. 

The diells of the valley of Ronca, as noticed by the 
Abbe Fortis,,are very interesting, they being mostly 
filled with very minute shells. Their substance, too, is 
changed into lamellar carbonate of lime ; and they are 
found to havjD acquired a considerable increase of 
thickness. From this frequent discovery of sea, river, 
and land shells thus mixed. M. Brard hopes that the 
opinion of their all having lived, originally in a siBiilar~^ 
fluid is confirmed. 

M. Brongniart, anxious to support the position, that 
the shells in the fresh-water and accompanying forma- 
tions were separately deposited by the alternation of 
fresh and sea water, experienced, however, a consi- 
derable difficulty from Lamarck having already ad- 
mitted that, among the accumulation of fossil sea sdiellil' 
in the environs of Paris, there were nearly fifty species 
which were referrible to land or fresh-water shells* To 
meet this, we have seen that he admits that these may 
have been derived from the mouths of rivers, and from 
the- marshes adjoining the sea; and that it is therefore 
necessary that the genera already formed should be so 
5ubdivided, that genera should be established for the 
complete separation of sea, river, and land shells; a 
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labour in which be said M. Lamarck was already en- 
gaged. 

Cerithium, he observes, he has already divided hito 
Cerithium and Potamides. Turbo is generally a sea 
shell, though sometimes found in ponds of salt water. 
The sea and river Patellce, it is acknowledged, differ 
hardly at all in their shells, but must thus be placed in 
different genera: and the same must be remarked of the 
Creptduhe, he, I believe, meaning Calyptrea* Cyclos- 
ioma must be divided into Cyclostoma for the land 
shells, and Paludina for the aquatic shells. Marine 
Bulimi must be separated from the land Bulimi, and 
be Hispo^ed in a new genus, or joined tb Phasianella. 
Metankty Auricula^ Ampullaria, Planorbis, and Nerita, 
all demand subdivision. Pupa, also, he says, requires 
subdivision; but, as in the case o{ Patella, the shells 
would be difficultly distinguishable. 

The editor of the Journal de Physique for 1811 ob- 
served, ** Les Naturalistes des autres Congees, et par- 
ticuli^rement la Soci6t6 Geologique de Londres, ne 
manqueront pas de faire des recherches analogues.^' 
The supposition of 'if., de la Metherie was soon verified 
by the interesting discove^es of similar formations hi the 
Isle of Wight, by ttie highly judicious and zealous exerr 
tions of Mr. Webster, who not only pointed out a basin, 
probably of some ancient lake,. for9ied in a depression 
in the chalk stratum, corresponding with that of Paris; 
but also showed ihat a very close agreement existed be- 
tween the respective beds of the two basins, and that 
the beds in the Isle of Wight basin were lying above the 
London clay. He ascertained that the beds of shells 
of the several formations are to be found distinctly se- 
parate, but, as might be expected, sometimes mingled. 
He also pointed out the great basin of the London clay, 
and noticed the mixture of fresh-water shells with sea 
shells, which it contains ; observing on LymnecB, Mela- 
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ni€R, and. other fresb-^watesr sh^U^^ bwv.f^W^ ^ ^P 
Sbeppey clay, ^' These shells (he says), which are haw- 
ever T^ry few in number^ d^ not pro^e the exist^|]<ce,of 
fresh- water formations in this plac^isi^iilarto tbps^in. 
the basins of Paiis an4 of the Isle of Wight. Beu^ 
found among the remaiw of veigetat^Ies and marine wi* 
mals, we may suppose that they were carried down- to- 
getiier with the branches of trees and fruits, by the nu- 
merous streams and rivers that must have flowed inta 
thisgulph*/' 

That the shells in the Petworth mt^tbi^ cure fresh- 
water shells, and that Uils formation existed in Hamp- 
shire, as well as> in Sussex, appears to hfive been vireU 
known to Woodward. In his catalogue of marine 
bodies, chiefly shells, grouped together in lapideons 
masses, he mentions a mass with CocUittB in it. Pet- 
worth, Sussex; and says, they seem to have be^i 
moulded in the Cochlea fasciata vknpara fluviaiitis, 
Listen. 

This marble, as he observes, has been employed in 
many of our cathedrals. The niost antient coffin in 
Salisbury^ that of, I believe, Kynrick the Saxon, which 

* Geological Transactions, Vol. II t. 

f In a.piii^er» rend at tlie nevting of tlie Oeoli^ica) Society, on liTov.'s, mt» it 
appears, that Mr. Webster having recently examined. the Hampshire coaatt.ionud 
that Rordweli clilT was not formed of the London clay, as was generally sup* 
potfd, and u he h«d atofecd, from the M^ftpots of others in the fiirver peper 
pnblisbed in the Transactions of the Geological Society ; but that it was composed 
of bed* Bttalogoas to thelower fresh-water formation of the Isle of "Wight. Under 
these bed»« wlitcfc di^ to the easii» is eitotber of white sand ; and belo<w tins, 
in the next cliff to the west, appear) the bed similar to the London clay, and 
whlek contains the well -known fossils publisfaed by Brander. This fcnns afco the 
inferior ptrt of the coaat still faiiftier Co the west, caBed the IJigh olMf« which 
reaches nearly to Muddiford. 

Thiff^erieft-ef' beds being fltmiktr to those ok the opposite side of the inland ai' 
HeadeaHill, Isle of Wight^ is eousidefed, by Mr« WebsMer, as aJfordiog a stronf 
confirmation of the opinion he had formerly advanced respecting the eMent of 
the Isle oliMight basin. 

Wr. Webster also cnumeratc& several fossil fresh-water shells which he fouad at 
Ilordwell cliff, and, among other remains, are fossil capsules, or seed-vessels, 
in oonBideraible numbers. ^-^Innab </ Phil0S9phu* March 1832. 
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^as removed thilher ftomOtA Samip, mid *a*^ been ge- 
nertJIy supposed to be Of granite, is formed of tlrisuHd*- 
ble. This marble, we know, exists also at Pnrbeck. 

Dr» Nugent bas> I think, poinled orat a very import- 
ant ihct r^pectfng iSbese formations. In a siliceond 
specimen frith which I was favonred by'Dr. Nngefit, 
from Antigna, several motilds* may be seen bearing 
very strong marls of Iheir having been filled by shdls 
of the gentis flanorbis; With a nearly perfect sfiell; 
whose mouth points it otit as a species of fte genus 
Mtlania, and whose size and 'finely ragated surface 
give it a close resemblance to M. fragilis of Lamardk. 
In fbis specimen, also, I think ttie opening of the Ife- 
lania is apparent. I trust that the farther investigations 
of-that gentleman will determine the existence of fresh* 
water formations in the West Indies*. - 

/M^ecf^.-^The delicacy of thestmicture, and, ihdeed> tbe 
natikre of the substance, which ^rtcnrs into Uie formation 
of tfiose animals which are genersdiy comprised under 
tMs tdrm, render them so unfit to Sttstuln those chs»ges 
whkk would be necessary for Ae conservation or mine- 
ralis^lion of their remains, that very few become the 
subjects of our examination. The crustaceous cover- 
ings of the bodies and limbs, and the liard wing-cases 
of SMUe of the genera, are the ehief> and, perhe^s, 
the only fossils whicfr can be properly referred to this 
class. 

The Trttohites, or Dudley fossil, the living analogue 
of which is at present unknown, and the original nature 
of which is so little understood, liiat ithas, by some, 
been considered as a crustaceous insect, and, by others, 
as a bivalve shell, and has hence been designated, by. 
liinnaaus, as EntomoUthus paradoxus; by Dacosta, as 

* For further illiidtration of this subject, the reader is referred to Mineral 
Conchology, No. LIX. 
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Pediculus marimts; by Hennaon^ as Pechmcutus trUo- 
bus imbricatuM; will demand the student's attenttye in* 
' vestigation. 

Its superior coveiing, PL X.,Jig. 1, which is the only 
part with which we are acquainted, is oblong, ovate, 
convex, and marginated; the anterior wider part iar 
gibbous, and furnished with two semilunar tubercular 
projections resembling palpebrae ; and posterior to*, and 
on the inner side of each of these are two round tuber<- 
cles. Adjoining to this part commences a series of tri- 
arcuated, imbricating, transverse slips, so disposed that < 
the three bows of these connected slips form three lon- 
gitudinal transversely divided lobes, gradually diminish- 
ing to the lower termination. In some specimens the 
fossil is almost globular, showing that the animal pos- 
sessed^ die power of coiling itself occasionally in this 
form. No elongated caudal terminaticp is seen i|i this 
species; nor in the published representations of any 
of the preserved remains of this animal have the traces 
of any organs of progressive motion been given; still 
it may be conjectured that this animal was furnished 
with articulated and unguiculated feet*. This fossil 
has been found in the neighbourhood of Dudley nearly 
three inches in length.. 

Another species i^ found in the schistose strata of 
Llandilo in Carmarthenshire. In these the outline of 
the animal approaches rather to that of a long ellipsis 
than to an ovate form : the lateral lobular divisions of 
the dorsal plates or slips are nearly three times as wide 

• I have seea the sketch (on the fidelity of which I think I cao depend) 
of 1^ fossil animal of this kind, corresponding, in its feet, with tiie above, 
description ; and have also seen a specimen of the animal at Clan, in 
Shropshire, in which T believed the points of the feet appeared from be- 
neath the superior covering; but, on endeavonring to detach the piece of 
rock in which it was imbedded, and thoiigh working with the ntmost cam, 
the specimen was entirely shivered. 
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as tiiofie of the centml part. Hi^ crHstaceoas coverings 
are^ in these species, generBJlj removed, leaving in 
. some parts, however, a very accurate impression of the 
loner surface, with regularly disposed longitudinal mi- 
note rugae, appearing as if they had been formed by the 
subjacent soft cuticle. Organic Remains, Vol. Ill, 
PL XVII, Jl^. 13. 

In anoflier species, or, perhaps, approximating genus, 
on a grey limestone, the locality of which is not known, 
the head *part differs materially from that of the pre- 
ceding, it being nearly covered by three large round and 
rough ptotuberancbs, two of which possess the situa- 
tion of the eyes, and the third, which is the largest, is 
placed anterior to and between these ; but each appears 
to have possessed a similar porulous and granular struc- 
ture. Organic Remains, Vol. Ill, PI. XVII, fig. 16. 

A third species, found by Thomas Botfield, Esq., of 
Hopton Court, Shropshire, in an iron stone nodule, 
differs much from either of the preceding :— '' The head 
is large, semiorbicular, lunated posteriorly, and termi- 
nates at the sides in an acute angle. The body, which 
has only five transverse plates, is remarkably short; its 
sides going directly off from the head, and meeting spee- 
dily at an obtuse angle. From this part proceeds the 
tail of the animal, a long central spine-Uke process, 
which is of a greater length than that of both the head 
and body." Org. Remains, Vol. Ill, p. *267. This 
fossil appears to be the same with Manoculites lunatus 
of Mr. Martin, PL ILLY, Jig. 4, who supposed it to ap- 
proach nearer, in size and figure, (o the Jlfonocti/tim apus, 
than to any other known recent species of that genus. 

The remains of another species are found in the beds 
of fuller's earth, but the caudal termination of these 
have only been as yet described. This species appears 
from the form of its plates to have approached the 
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nearest to that wbich is-fipund ui tibe Dvtttey Umeatonge; 
but the dorsal plates graditally diiBiiHs{i. ia sise, and^ at 
last, QmsbUig Uk an eloagatod caudal tenainatioi^ 

Mr. BfiMj.aiaw Henry I«atiobe relates, in ibe seocmd 
voJiHue of tkQ American Philos<q[ibical TrassactioBS^ 
that among thc^ fish resorting to the waters of tl»& Ydrk 
Biver, the alewife or oldwife (ClupeaMtrndescripta) w^ 
rives, in v^y considerable:slK>aUh, firom March to May. 
lo this season each of tlMsse aUrniyes cames in. her 
mouth an insect, about tw^ inches. l^Dng, faanging widi 
its back downward^, and &rmlj holding by its fovpBteeii 
legs to the palate. The' fishenmen eaU tb^ inseet the 
louse. Mr. ^liatrabe naipes it Qmscmpr^gfiisto^or.^ 

Whether our unknown fossil ammalhad antemm or 
feet, as I suspect, or noit, cannot perhaps be defer- 
mined, and therefore the characters of an Outsells can- 
not be claimed for it; and yet the structure of its body, 
with its transverse mbricating slips^ is so much la 
agreement with this living insect^ as to induce me tO' 
place the %ure of the latter before the inader, (PL X, 
Jig. 2,) witti the hope of its leading to a more successfial 
inyestigation as to &e origin of the fossil. 

Lhwydd relates that he found, in coaL slate, the fossil' 
remains of spiders, said other remains approaching, im 
their fonns, to those of Scarabmu In theStonesfield 
oolitic slate are impressions with a sUght brownish 
staiui the origin of whieb has not yet been ascertafaied. 
They bear a figure which somewhat resembles^i in ite 
outline, that of th^ figure by which a crown, is n^re- 
sented : by some they have been considered as bearing 
a resemblance to two united wings. of a butterfly; a(»d» 
by others, have been supposed to have been the im- 
pressions of the detached plates of some species of 
tortoise. ^ 

We find, in the invaluable work of the Rev. W. D. 
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Coneybeare and' W.Phillips, speaking, mast probably, 
in reference to Ilied6 fbssiL Tem{iin9> fhat '' specimens, 
which have been deci^edfy pronounced, by Dr. Leach, 
to be the Elytra of Coleopterous insects, occur in the 
Stonesfield slate ^ ttiey are of two or three different 
species ♦i*' 

In the yelloilv^ fossile limestone of Pappenheim, Oenin 
gen, &c., are found the remains of insects ; but these 
are also in such a state as will not allow their generic 
characters to be ascertained. The head, which is very 
indistinct, appears to have been connected with the 
trunk by a very contractile neck. The thorax is shorter 
and thicker than the abdomen, which is of a lanceolate 
fonki, and separated into eight divisions by annular ^ 
risings. Neither wings nor legs are discoverable. 

Crabs. — ^Th^ number of fossil crabs is very considera- 
ble. They are found in the Stonesfield slate, and in the 
limestone of Pappenheim, &c. It is stated by Knorr, 
tihat tile remains of cray-fish, Astaci, are found only in 
a narrow district, reaching from Gunzenhausen, in An- 
spach, to Aichstaedt, a length of about seven or eight 
leagues, bordered on one side by the river Altmuhl. 
The matrix of these fossils is evidently a portion of the 
same stratification which occurs at Pappenheim, &c. in 
which the remains of fishes are so frequently discovered. 
Crabs and lobsters are frequently found in the London 
clay. In the London Museum there were more than 
thirty species of crabs from the Island of Sheppey ; 
and Mr. Donovan, the proprietor, who also possessed, 
perhaps, one of the 6nest collections of the recent ani- 
mals hi this kingdom, was satisfied that he had no recent 
* analogup of any of the species in his fossil collection. 
Verona, Malta, and Anjou, produce these fossil re- 

* Outlines of the Geology of fingfcuid and Wales, by the Rev. W. D. 
Coneybeare and W. Phillips, Vol. I, p. 208. 
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mains: they are also ibnnd imbedded ia a hard, light 
coloured, pyritovs, and argiUaceons stmie, resembling 
indurated London clay, from some parts of China. 

JStrdb.— Their remains are very rarely found in a 
fossil state. Bones, which maybe considered as refer- 
rible to this class, are, however, imbedded in the calca^ 
reons schist of Oeningen, and in tfie oolitic schist of 
Stonesfield. The foot of a bird has been found in- 
crusted in gypsum, near Montmartre ; Blumenbach de- 
scribes the bones of a water-fowl in the Pappenheim 
stone; and Faujas St. Fond har figured two feathers 
found in the calcareous stone of Vestena Nuova. 

Cuvier, whose zealous exertions are always conduct- 
ed by science, has not only ascertained the existence of 
fossil remains of this class, but has furnished the stu- 
dent with information which must aid him in his inves-* 
tigations with respect to these fossils. The foot, he 
observes, in birds, has a single bone in the place of tibe 
tarsal and metatarsal bones. Birds, too, form the oialy 
class in which the toes all difTer as to the number of 
joints, and in which this number^ and the order of the 
toes whiqh have them, is nevertheless fixed. The great 
toe has two; the first tee, reckoning on tiie inside^ 
three; the middle, five; and the outermost five. The. 
crocodile has the same number of phalanges ; but, as 
these have a tarsal and metatarsal bone, they cannot be 
mistaken. Some birds have no great toes, but, in these^ 
the other toes preserve the usual order : the ostriches 
and cassowars have three toes. Although the crocodile 
has the same number of phalanges, yet, as every ^me 
of the toes is supported by a particular metatarsal 
bone, the distinction is easily made. 

From an attention to the different specific characters^ 
Cuvier ascertained the existence of ttie remains of five 
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or six different species of bii^s in the plaisier quarries 
near Paris. Among tbese are the bones of a pelican, 
less tbanP^/tcaiui^ onocrattduB, and larger thanP/car&o; 
of one of the larger curlews, with a naked neck (Tan- 
talus, Omelin); of a woodcock, a starling, and a sea- 
lark (Ahuette de MerJ . 

He also describes and figures a bird, found in the 
quarries of Montmartre, which appears to have fallen 
on its belly on the newly-formed gypsum, without having 
been quite involved in it; and having, probably whilst 
in this state, been dejHived of its head and the ivhole 
of the right leg. The result of a careful examination 
of this fossil is, that it belongs to some , exotic quail, 
rather larger than the one known in France. 

Fishes. — The fossil remains of fishes are found in 
such various states, under such difierent circumstances, 
»id in the formations of such distant periods, as cannot 
but lead the zealous inquirer to expect that he shall de- 
rive, from their^ examination, information of consider^ 
able importance. 

The fish, in some specimens, are found nearly entire ; 
the harder parts all in their natural situations, with their 
scales, and even their skin, preserved. In others, all 
the other parts are removed except the skeleton; the 
bones of which either retain their original relative situ- 
ations, or have undergone (Considerable distortion, and 
even dislocation. In some instances, not only separa- 
tion of these parts has taken place, but the greater part 
of the skeleton has been removed ; the harder parts, 
the grinding sulcated or tuberculated teeth having only 
remained. This circumstance may be accounted for by 
supposing that, in these instances, the fish were of the 
cartilaginous kind, and that their skeletons might have 
undergone that decomposition which these parts, from : 
their structure or superior degree of hardness, had been 
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aUe tomdbL la oilier i&staBces, tbe bcnies aro found 
partly smroundei by a wiiitish^ spatiioiBe, and rattier 
opaqae sobataace^ iftUck conjecCare irffl be disposed 
to consider as being probably the flesh of the animal, 
which had been conyerted to adipocire, and snbse- 
qaently mineralised by impregnation with carbonate of 
lime assmning.aspathose state. 

There is^ perhaiMi^ no class of animals the remains 
of whicfay foand in a fbssi] state^ are capable of being 
refimed to so many living analogues. According to 
Mr» Laoepede, more tiian thirty Asiatic^ African^ and 
American species of fishes have been foand fossil in the 
neighboarhood of Verona. 

At Nanterre, near Paris, a fossil fish was obtained, 
nearly resembling Coryphena Chrysurus, Lacepede; an- 
other was foand, by Faujas St. Fond, in the mountain 
on which the castle of Rochesaavre is baUt, which has 
be^i ascertained to be Idas, pinna ani radHs 13, vetUre 
pkmok Among these fossils are 6ah whose analognes 
live in the Indian Ocean, and in diffinrent seas of Africa, 
and of North and South America. M. Bozaa, the pro- 
prietor of an immense colleetion of fossil fish coUecled 
from Monte Bolca, obserres, that he possessed iaany 
whose UTing analogues were not known, and that, among 
more &aa a hundred which are known^ Ibere were four 
which axe pecaliar to the sea of Otaheite; Polynemus 
Phbems^ or Emoi of the Otaheiteans ; Gohius Strtaius, or 
Jaipoa; Qobius OccMarU; and Ch^todem TriasUgm. 

T^e remains of the following fish have been ascer- 
tained to exist in a mineralised state in diffBient parts 
oSJtaij, France, and Germany : — ^the f&e, carp, perch, 
eel, sea^SGorpioa, mackarel, turbol, sword-fish, lod, 
semtLB^ chetodon, battsies, gokius, fishdarim of Japan, 
and pefosus of Brasil. This list may be expected to 
be aoon considerably extended, since some of tile 
French naturalists, it is understood, are engaged in 
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mUdiig Oie wcemkfy intaeritigaficmsr foir »iUii^ ttent 
to distiiiginBh betoeear Aose tmsM9ia& of ifbis class of 
«zBiic^wfaieli;toiB referrMe to' knimti atidloronkiiofim 

In the'nei^Ukioufliaod ^of Sfltples, dn^flie^ViiiMntine, 
afci^pittiheiia aiid OdMigea^ near >tlio>lak^ of Xoii- 
stance; %t Aix in^Pfro^peiuse^ o&d i» ninieimis oAer 
plaoerott tM Mirtiiffiiit, tlM f«»iiid]is oC ishes^a«^f)MB^ 
eittnr Jb^liBiiesta»ev brio ^ y^Hotviih or l^wn^Kioloifiidd 
€alteP«wia:fifestle :»lo<iew AtBSttl5lM|i/«Dtftei[aMfeIdt> 
in ¥fipte;'8flxoDy; ftAesf wef fou^kTa Uaok ^Msl; 
and AB0>ioetall£o ap)^efBimi«;e whtebtjief ^ferlvefi^aa^tte^ 
P3rrites^ with which they aio bMme^ ttadt rft tbemi tte^ 

FislHv arafire4ue]il^f0(Md fft^a ifiinefalised stttte in 
tlbiB viEAafld:-&«it^ttl TCiiiiai&s^^ bee& faimd in a 

ipaiiety of :6(iiiiKticnsjLS»^ th6 ^^onjectore 

tiaj|!tfi^ ipwf&ftmotig thovo asiiitiald wMcb were of Ae 
oaitiost crontrcw, aAft whose existeoee had Ml bees 
i^ince iiilipvrapledt 

It doest aoi^a^p^shr tbatv«txy>«kel«toiifr or aaiy eon- 
neoted v^HOiiAs '^^fisbhav^ bMn<^«iid itt ^e i«MO!fiflain 
ItiBcrstono^; vstifficiittit^d0(i«4^ pairts ha^, ham^rer^ 
h0mtdLsdmeieAt&i^tm^-llka.i; fish osdsted i» th^ wafers^ 
by whiich 'ttfe^ fonaatiofii was? ^dopMifed. The ffioift in- 
tmttiamg ^otf Oiosoittre <he^ foesit i^nxaltf s 'whioh 'seem to 
bo^Yof^n^loto 4^ spittOQs^'ra^'^sev^ apeeies of 
JMbfe^; 09 of sQMs^tb«r geiitR» whicSr wlBiS ftfmed Adfli 
delated ra^^ ^eeoffi^Msmying, or being in Hxt pl«iOe of 



knottier ^IcMistt whidh a|^p(darB to bme been oMabied 
frMi ttis early fotnftalion/ bears a cotfsiderable agree- 
mmt i^4a>the swor«^ the XtpARf9: tihe fosl^il afluded 

* I am indebted for an. intercttiBg foHil of tbM4iiid;to.tbefifiv«Mr. 
Hallifax. 



Digiti 



zed by Google 



272 

to is round and ta.periag, but has been broken at flie 
smaller end belfore either of fliese maxillary processes 
had tenninated. Two species of Xiphias have been 
described : in one, the elongated jaws or beaks are 
of a flattish form ; in the other, to which the name 
Makaira is considered as most applicable, the beaks 
form a long, round, tapering weapon : it is with this 
latter species alone that the fossil referred to should be 
compared. But although it was thought right to men- 
tion this fossil as probably belonging to the mountain 
limestone, it is by no means meant to contend for its 
claim to this locality, since it has not the decided evi- 
dence of an adherent matrix. 

The remains of fish are much more frequently found 
in the strata of the lias formation. They have been 
figured by Mr. Nicholls, in his History of Leicestershire, 
Vol. m^ but the figures are so very indistinct as not to 
allow a well-founded conjecture on the genera to which 
they belong. The figure in the Rev. Mr. Towndend's 
work, although doubtlessly performed with every regard 
to fidelity, docs not convey any. decisive- information 
respecting the genus to which it may be referred. Two 
specimens are in the possession of the writer, con- 
tained, in the lias in the neighbourhood of Lyme, 
which are flat and of a trigonal form, about twelve 
inches in length and nine in width, and are remarkable 
for their square, highly polished, black and compara- 
tively large scales. One of the scales, detached and 
showing its root, is figured. Organic Remains, Vol. Ill, 
PL XVIII, Jig. 9. In another specimen, several of 
these scales are involved in a nodule of lias from the 
neighbourhood of Whitby. These fishes, from the si- 
tuation of their eyes not being discoverable, and from 
no traces of their fins appearing, afford no means of 
determining in what part of the icihyological system 
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tbey are to be disposed *. s Here are also to be found 
tiie anacNir, the spinous radii^ of some &th, having fluted 
sideSf terminating in a strong pointed extremity, and 
blearing sharply*pointed spines on their posterior sides. 
A very fine specimen of one of these fossils is figured 
in Mr. Townsend's work, '' The Character of Mo$es,'' 
PL XI. These are by no, means unfreqnent in^ this 
fonnation, and have, until lately, be^ considered as 
part of the jaw of an unknown animal. The leech- 
like palate teeth of some species of fish are also found 
in some of the strata of the lias. Numerous teeth, 
of a small size, are also found in these situations, 
very much resembling those of the shark ; with others 
bearing the same form, but difiering in their surface^ 
which, instead of being smooth^ is rendered rough by 
numerous grooves and ridges disposed in radiating and 
sinuous directions. 

In the upper beds of the oolite, and particularly in 
the calcareous slate of Stonesfield, the remains of fish 
frequently occur. These are chiefiy the heinispherical, 
or obtuse teeth, which, when changed by mineralisation, 
and possessing a dark brown colour, witti a consider- 
able polish, are named B^^onites^ These are some- 
times found imbedded in the Stonesfield slate, in the 
regular order and rows in which they were placed in the 
jaws of the animal, but without any of the surrounding 
bone in which they had been disposed. From this cir- 
cumstance, and from such few vertebrae, and no skele- 
tons' having bem found in these beds, may it not be 
presumed that these remains belong to fishes of a car- 
tilaginous structure, the bone^ of which had been gra- 
dually removed, whilst imbedded? These fossil teeth, 

* It appears, that a paper by M. de la Beche, which was read at a 
meeting of the Geological Society, June 38, 18^0, describes a fossil 6sh 
from Lyme, which appears to agree yery nearly with those which are men. 
tioned above. It is named, by M. de la Beche, Dapedium poUtum' 
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Bi^imites, appear to be the ronndf mbha i/ecik irilh 
widdt ttie jaw» and palates of ibAnof Ike geMNt iliMm»- 
Artciw and Sparm are fmnudied. In PL I, jly. U, IS, 
and 13, av6 repieneiited teeih: •€ ether fonas fton the 
Stoitesfield slate. 

In die difierent beds which oconr between those of the 
oolite and of Him chalk formation^ detached fiMigBients 
of fish an sometiaies fotmd ^ and ffmaihsy stf H beaiiag 
the form. of. the fish^ ha;fe bee» found in very good 
pieservation.in some of die Pnrbeck beds^ 

The chalk, in its several divisions^ freqaenfly nani- 
feste timi ftdi abounded in the waters by which it Wsb 
deposited. These remimis am chiefly i3k% diflfermt sul- 
catied palates^ detached vertebrSD^ andf Irregular mMttpn 
with the staler of fishes, fittt it ki with great saittsfite- 
(ion die xeoder is informed, ^t Ur. MasteU, of Lewes, 
in his forthcoming work, will evince the zeal and assl- 
doiiy wifli Ti^chhe has pursued his researches respect- 
mg these fossils in (he chalk formation. 

That genOeman has kindly informed me, that he has 
been enabkd to ascertain the presence of the foUowhig 
fish in the chalk, near Lewes; and that plaits of Ike 
several specimens are prepared for his work. 
'SqimlUB e&mubicus. 

mustehis. 

zygeHa. 

galeus. 

.ZMoifon, an unknown species of. 
Batistes, an unknown species of. 
Murana Lewesiensia. 
AnarrMcas tupus, molar teeth and jaws. 
Salmo Lewesiensis. 
Esox Lewesiensis. 
Arnica? Lewesiensis. 
2kus Lewesiensis. 
The remains of fishes are frequently found in the 
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IiOBdon <^y^ m vadoua degit^a of preaervatimd: not 
only are fhe nmnemiis t^fli of t2artilagin<ma fidiea 
found here in (heir various figures — ^triangular, corneal, 
siiigle ]KKiiited« tricwpidated, tridentated, lanceolated, 
^.5 apd from more than. an inch in length to very small 
sizQS — ^bui others, belonging to spinous fishes, Tarying 
considerably in their forms and .sizes, are found still 
affixed in tiieir bony soekets. The skeletons of some of 
these fishes still remain, but so fixed in their har<kned 
matrix as to be very dijQicultly separable. 

The teeth are mosUy refenible to different species of 
the genus Sq/uahts ; and are spoken of, by former wri- 
terSi under the different appellations, Fkctrdmtes, Eos- 
trago, &c. The bony tongue and palates of different 
spei^s of the genus Raia, particularly of Baia pasii" 
naua, are also found completely mineralised in ^is 
foimafion. 

Ceti^— The foss^ i^mains oi whales axe much sel- 
domer found than might be expected. Part of the long 
prcqecti^ and spixnUy-twisted tooth of the Narwhal^ 
improperly term^ JfonoAm wonacera^y exista m a ibs- 
sU state, and, from ite adherent laatiix, appears to 
have been obtained finm Ae London ctsgr. A tooth, 
apparently of aome apeoies of this family, is imbedjded 
in grey limestone from near Bath. 

ilii^t6ja.*^Fossil bones of the Lamantin (MuMotmJ 
have been dug up on the skies of the river Layon, to 
the south of the Loire, in a calcareous bed formed of 
frissil.shelb. They were accon^panied by other bones, 
belonging to PJioob and (ktacea. Among these were 
fossil boiyes, determinately belonging to a iUanci^M, but 
d^Gerent from any known species. Seme of these bonies 
were the bones of a seal, twice and a half as large as 
those of the common seal, P. vitulina. 
7 No decided remains of the Trichecus rosmartis, or 
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Walmss, have been foand ; though several fos(siIi» bave 
been supposed to belong to this animal. 

Sauri^. — We have been taught by the instructtve la- 
bours of Cuvier, to whom scfence is so much indebted, 
not only the external characters which distinguish the 
several subgenera and species of existing crocodiles, 
but also those characters observable in the 4»keleton; by 
which the kind and degrees of accordance betwe^i die 
existiiilg and fossil animals of this genus may be ascer- 
tained; and which also serve as points of comparison 
between the genus crocodile and those' fossil saurian 
remains which demand to be^ placed under other ge^ 
nera. 

Croeodile.-^A saurian reptile, characterised by coni- 
cal teeth disposed in a single row; a bread tongue not 
extensible; a tail flattened on its sides; the bind feet 
palmated, or semipalmated ; with scales, nearly square 
on the back, belly, and tail. Besides these more 
general and comprehensive characters, (be foUowing^ 
have also been found in every animal of the genus 
which has been yet examined, and may sometimes be 
traced in their fossil remains. .The ieet, vrith five toes 
before and four behind; only three of these on eachibot 
armed with ns^ils; hence, two before and one behind 
are without nails. The nostrils form a long narrow 
canal, terminating in the gullet. The vertebrae of the 
neck, bear a species of false ribs, which, touching at 
their extremities, hinder the animal from turning its 
head entirely on one side. The sternum, extended be- 
yond the ribs, gives rise also te a particular species of 
false ribs, which do not articulate with the vertebr8e» 
but terminate in the aponeurotic expimsion^ 



* rayfM-, a lizard;, 
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The genus is diWded into the following subgenera r—^ 

1. Alligaiwrs. — The head oblong, its length being 
to its width/ at the articulation of the jaws, as 3 to 2; 
tibe lenglii of the skull being more than a fourth of that 
of the whole head ; th^ muzzle wide ; the teeth unequal 
in sise ; and, at the least, nineteen, and sometimes 
twenty-two in number, below, on each side; and, at 
least, nineteen, and often twenty above. The first of 
the lower pierce, at a certain age, the upper jaw, and 
the fourth, which are the longest, are received into 
holes in the upper jaw, in which they are hidden when 
the jaw is shut, llie toes are connected in only half 
their length by a short membrane. The holes in the 
skull, behind the eyes, in the species in tehich they ex- 
ist, are very small. 

2. Crocodiles (generally so called). — ^The head ob- 
long, its length double its width ; the skull being less 
than a quarter of the length of the whole head. The 
teeth unequal, fifteen on each side below, and nineteen 
above ; the fourth tooth of the lower jaw, being the 
longest on each side> passes through a groove on each 
side of the upper jaw. The skull has two large oval 
hotes behind the eyes. The hind feet are palmated. 

S. GavkUa.— The skull hardly p, fifUi of the length 
of the whole head ; the jaws narrow, efongated, nearly 
cylindrical, aiid a little enlai^ed at the end. The teeth 
nearly of a size, from twenty-five to twenty-seven on 
each side below, and twenty-seven or twenty-eight 
above ; the two first and the two fourth of the lower 
jaw pass through grooves on the outsides of vthe upper 
jaw. 

The student, it is presumed, will be aided in his en- 
quiries respecting the fossil remains of the Saurian 
animals in general, by reference to the following me- 
moranda of the most prominent peculiarities observable 
in the skeleton of the crocodile, as instanced by Cuvier 
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in the Cnkco^ih « kmami <»llMrvi]v« tliiil 4b« m- 
tiures and tbe oMibev oC tbe bonea of ih^ Jbo^ we fre 
same ni eveiy spe^i^m id&anf b tbwr 4eiir«« iWf be 
changed in conseqnenoeof tbe diferfHice in tbe ftnn of 
the bead itself.. 

. Tbe most anterier of. tbe bovos of 4be bead aie tbe 
mtermaxUkaTf bimea, wbicb bold tbe fore-teetb. At tbe 
janctL<Hi of these bones is tbe opening of tbe nostrib^ in 
their upper pajt« and in tbeir lio ver part are the inoisoiy 
boles. Tbe mwUlary homes are immediately behind 
tbei^e, eadi extwding in « los^ apophysis which helda 
the last teeth, and is inseited between (be jujral hatm 
and an umumed bone sitaeted in tbe sides of the paMcu 
Tbe «nteisor parts of (be p^kite ho9^e$ are recmed be* 
tween the maxillary bones; and the posterior part8» 
basing widened a little, ate applied to tihe antemr part of 
the internal pterygoadal apophyses which faoie form ttie 
lower part of the nasal canal, sm4» hecanmg extended, 
form a wide horizontal and tpanguAar plnt^^ i^t (be pos- 
terior border 4>f which (be nasal canal egpens* T^ «n- 
named bones on eaich side, ab^ady albided to, joii^ tim 
lateral margins of (bis spiface, and are mvUed QbUqnety 
to the dental apophyses of the mamillary bene, leaanng 
ii^ the roof of ibe montbi on ea^ side, a laiye oiral 
op(^iing, suiTonnded by tbe hone nbcMdy mentiimed, 
wbic^ is considered by Caner as (tie eJstemAl ptery- 
goidal apopbysip, by (be maxjUaiy, the jtarj^tof ^otm, 
and the {d^s of tbe internal pteqrgo^d^. apophysis. 

Tbe jngal bone je<li9> antfiaarlj^ the poateri^r apn^ 
ifXxsp^i^ o( (be m^xjllftiy bone, paases wdor thn^iUt^ 
and terminates behind in a point which forms the ontei; 
margin of itbe oondyliiidal apoiAysis 10* piominence of 
tbesfenll. 

The spaoe wbioh is tKmmsmij filled by one «sr btvo 
firantal hm^ is, in (bis gonna, oceupkd byf^e diatmct 
hemes: a middle oi^, between tbe eyes, which aaticu^ 
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tetos ^MUk ike hkidi* pvt of tin nisal bohec^-ml is 
Mtcbeidr at its Hides by tbe orbits, onA ioewatder by t(n» 
^tbeir botes, ntLfipoaei^ hf Gt^flroy, «» bdbtfiTta tte 
cthmmdal bone, and ^Hnch fotm^^by vertfeai'apopfcysei^ 
piarf ofthe otbatsdlMTgfiii; tbe twoMittirb«Ms;dwidedfy 
parts'^ ike fmbtd^ jtmIA lipophyscs wliidx cumespomA 
to tiierpmt^oirbital' apopiijse^ mf tU fhHUal boa(»^ aatdi, 
mtti jdntoC tU ji^rallMDe^ fiU up ti&ltack -pwiof Cbe 

Tbe hraer ja^isfritendbysistH^^ TheAnfitJi, 
ilk ^Ffticb aie Hbm sb^dbts of tto teetfiis tbese bMiei9 tftdl^ 
In fron^ aoad foorm: ibe anterioET a^flo of (lio jftw. fPlli^ 
«pcrcttftir, \diitebconirei«aJi iheiiinerBiitatM nf fli^jft^, 
'^kceptiag^ at the fova pari;. iftaA u formed by Oe 
Cental aldne. Hie caroaoftlal and ottfttAnr^ tbe 'Aimer 
the uppermost, receive in their fore part the end of the 
doMal^ leavjag betwe^r them a large oraF opening. 
Th^ asigabir bdne tninfi n^waids «e as tot M a^s^^ 
tkeiiHiarmusfiiieeofiiiejlm. Betfvmbttdsdiidfb^opor- 
otdlor bone is anoUnt oval,. bvtamalfer opening; and, 
b^beatii (kat^ acoilsidsiAUi^Tslcliiity^ as the eofonoidal 
does not turn oyer on ta tfiet kiflUe^ flie tu n tetio r point 
0£ tbia Ttteaiec^ is J^tAaedhf^amMi^emsma-^^ 
kote^ Tb# cmigi».U fonosd by fide psrtienUtt bone, 
naated: Hut Mttfevtctr boM. the ooremeidal ka»»eti in 
the eioeodil^rjany aps^^aiB* '^ ^ ^^ ^<^>^ ^ oAer 
reptiles. 

The ie^tb ave of the same nmndter at :aU ag«d, and 
ar0 neyer solid in the ccnlse* Thejr am poiafled and 
enamelled; their itm&eeJa>MnatBd ieiBiglttfdios%/ a^d 
they bare a oatting edge o« the fore^ and back paert. It 
apjiears that tfa^ are fivqlientty shed, sinoe (hey are 
neTer fouad nmch wom, in very old, or e^ren in flissil ana^ 
Bsals. The renewal of the teeth appear to be elected 
in this manner: the germ, at the botfom of the socket, 
gradually enlarging <m the inside of ^ existing tooth,. 
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occttiMfl in it a depression, and then, ptnetratinf and 
splitting its substance, causes it to be shed. The 
first and tiie fonrtti teeth below, and the durd above, 
are the longest and thickest ;, and tben, in flie croco- 
dfles and the aUigatois, the elerentfi below, and the 
eighth and ninth above, are the nextinsiae. Intliegavi- 
als, the rest alter the fourth are nearly of the same siae. 
The foardi toofli below, it is observed by Cuvier, may 
bear the name of the canine-tooth, as it answers to the 
sntare of the intermaxillary and maxillary bones of the 
upper jaw. The five or six last teeth of each side are 
more obtuse and more compressed than the others, and 
the crown is distinguished from the tooth by an evident 
contraction; this, however, takes place only in die 
crocodiles and alligators; it is not observable in the 
gavials. 

The vertebra are sixty: seven cervicals, twelve dor- 
sals, five lumbar, two sacral, and tbirty^four caudals. 
All the vertebr» have the anterior surfaces ccmcave 
and the posteridr c<mvex, and both circular: and fiie 
annular part is joined to the body by a suture peculiar 
to this genus and to the tortoise. 

The atlas is formed of six pieces, which are distinct, 
being united only by cartilage. The axis is foimed of 
five pieces. The annular part is joined to the body of 
the vertebrae by suture; and tfie odontoidal apophysis 
is united to the anterior surface by a cartilage. 

From the other cervical vertebrae proceed those little 
false ribs or processes, which, by their pressure against 
each other, restrain the motion of the neck. . The articu- 
lar apophyses, aldiough disposed in a position oblique 
to the horizon, are parallel with the axis of the spine : 
the spinous apophyses are hig^, narrow, and slightly in^ 
clined backwards; and beneath is a small spinous pro- 
cess bent a litUe forwards. 

The first of the dorsal vertebrae has its spinous apo* 
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phyns inclined as in ihose of the cervical ; the inferior 
spinous apopbyses are continued only in the five or six 
first. The four first have only one casMfacette on the 
hody^ and one on their transverse apophyses ; the six 
•following have two on their transverse apophyses; and 
ibe two last have none. 

The fam6ar vertebr«e diiTer from the dorsals in not 
having any of these facettes; and the spinous apo- 
physes^ as in the dorsal^ are straight^ wide^ and square. 

TRie two sacral vertebrae are distinguished by their 
strong, prismatic^ transverse apophyses, for the sup- 
port of the iliac bones. 

The vertebrse of the tail resemble those of the loins, ' 
except in their bodies becoming more and more thin 
and compressed ; their transverse apophyses diminish 
to the fifteentii or sixteenth, and then cease ; their spi- 
nous apophyses become narrower and longer to the 
tw^ity-second or twenty-Hiird, and then again diminish, 
and in the latter ones disappear entirely. Each ver- 
tebra from the second has beneath, at its posterior 
edge, two facettes to carry a branched chevron-formed 
bone, like an inferior spinous apophysis. 

The ribs are twelve on each side, not reckoning the 
appendices of the cervical vertebree. The two first 
and the last are not joined by a cartilage to the sternum^ 
Under the belly are five pair of cartilages without ribs, 
which are attached to the aponeurosis of the' muscles^ 
the two last being fixed to the sides of the pubis. 

The scapula is very small for the size of the animal. 
Its flat part forms a narrow isosceles triangle, and has 
no spine : its neck becomes cylindrical, then turns in- 
wards, becomes spread, and presents a long surface to 
the clavicle ; at the external part, forwards, is an apo- 
physis, Which; with a corresponding apophysis of the 
clavicle, forms the pit in^which the head of the hish 
mems is received. ^ 
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The elftviole agrees Very closely in its totm^ bMh in 
its bead and bodjr^ Willi die scapula; the €dg« of its 
flat part beitig united to the steraum. 

The humertts is curred in two directions ; the u|>p#r 
part is coAveK forwards^ the idfi^ior cOncavfe. 

The cubitus has no olecranon nor sygmoid suriaci ; 
the upper extremity articulates with the ettemal Con- 
dyle of the hum^rals by an oral pit, widest on the radial 
side; its body is rather compressed transversely^ ahd 
curved outwardly. Its lower end is the smallef^ is 
compressed transversely^ and is wider and desceads a 
little lower on the radial side. 

The radius is nearly cylindrical, and .thinner and 
shorter than the cubitus. Its upp^r extremity is oval^ 
the lower oblong, thinner towards the cubitus* 

There are but four carpal bones; a carpal and d 
cubital, 'the first of double the size of Ae other, and 
botib contracted in the middle; a third, which may 
be considered as a pisiform bone; and a foUrth, len- 
ticularly formed, placed between the cttbital carj^al 
bone and the metacarpal of the index and tnidole 
finger. 

The metacarpal bones have a general resemblance to 
those of quadrupeds* 

The thumb has two phalanges, the index threes, tba 
middle and the next four, and the little finget tbtee. 
These two last having no nail> the terminating phalaiix 
is very small. 

The bone of the ilidm i£i t>laced vertically : it is 6otL- 
cave outwardly, and oonv^x inwards. 

The ischium is nearly in the form of the claviele. It 
is united to its fellow by a flat part in the fartik of an 
isosceles triangle ; itd neck is thick, and its head is still 
more so. It has two facettes ; one rough, whiuh joina 
the ilium, and a smooth oHe jrhich coatubute^ to foml 
the cotyloidal cavity. From tilie neck there passes for- 
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wards, an4 a little outwards, a flat apophy^ii wUdb 
supports tl^ pubis. 

The pubis is a flat bone forming an isosceles triangle^ 
supported by a cylindrical pedicle, vfkiok articulates 
vith Uie apophysis of the neck of the isebium* The 
bones of the pubis do not touch, but are carried 
obliqu/?ly forwards aqd rather inwards, and are sap- 
ported by the same aponeurosis wbi§b retains the fals^e 
abdominal ribs. 

Th^ feniur is a little longer than the humerus, and is 
curved in a contrary way. Its head is compressed in 
n^ar}? A horizontal direction. Its only trochanter is a 
bluntish projection at about a quarter of its length from 
tb^ top. Its lower extremity is widest in its trans- 
verse direqtion, and divides behind into two distinct 
cxmdyles. 

The tibia differs less than the cubitus does from the 
general form in quadrupeds. The fibula is thin and 
cylindrical; the head is very compressed; the lower 
extremiity. rather triangular. 

The calcaneum does not differ from those of other 
quadrupeds, as do the other bones of the extremities. 
The i^tragalus is of a very different figure from that 
which it in general possesses. X% has four eurfoces : an 
upper one, small and square, to receive the fibula; an 
inner one, oblique and elongated, for the tibia ; an ex- 
ternal one, in the form of a crescent, which bears 
against the fibularian prominence of the calcaneum. 
All the lower part is occupied by an irregular tumid 
surface, the posterior part of which rests on the astra- 
galian apophyi^i§ of the calcaneum, and the remainder 
supports the two first metatarsals. There arc three 
other bones which may be reckoned among the tarsal 
bones. 

The metatarsal^ are not particularly remarkable : 
they are larger aud more equal than the metacarpal. 
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The number of the phalanges are^ beginning with tihe 
great toe^ two, three, four, four; the little toe has no 
nail. 

It is necessary to observe, that the preceding sketch 
is referrible to all the species of crocodiles ; even the 
head of the Oavial, the head which has so particular a 
form, has the same bones as the others, but, to render 
Aem conformable to the great lengthening of the muzzle, 
they exist in different proportions. 

Cuvier notices a cilrioud modification of the sphe- 
noidal plates which form a vault over the palate bones, 
making, instead of a semicylindrical canal, a hollow 
of the size of a hen's egg, wliich communicates with 
the nasal canal only by a middling-sized opening. He 
has not seen it in the little Gavial; and from having 
seen this part more inflated in the old crocodiles from 
the Indies than in the young, he is not sure that it 
may not be, as in otlier sinus's, flic result of age. 

Fossil Crocodiles and other Saurian Animals*. 

Order. Sauri, 

Division I. — Agreeing with recent genera, but speci- 
iically distinct. 

GeniLS L — Crocodilus. 

The two species of Honfleur and Havre f- 
The Crocodilus priscus of Soemmering (Munich 
Transactions). 

* Having been favoured by the Rev. W. D. Conybeare witb a syste- 
matic arrangement of tlie subjects of this section, and a campendtoat- 
statementof their respective characters, I have introduced thb valoiable 
communication into tlie text ; placing, in notts, sach collateral matter a» 
appeared to be required. 

t The remains of crocodiles have been found in the neighbourliood of 
Honfleur and Havre, respecting which the celebrated Cuvier lias ascer- 
tained the most interesting circnnistanrep. These bones arc stated to have 
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Species found in England:^— One specimen was ob-^ 
tained from the Puibeck stone (now in the possession 

been fouod io a bed of greytfli bine calcareons mart, wliich, iTom the rab- 
•eqiient refeareiies of .M. de fai Bccfae, appean to be the aame witli die 
bine clay occorrioir immediately beneath the green iand in the Weald of 
Kent, the Isle of Wight, &c The under jaw is shown to be that of a 
crocodile by its shape ; by the conical striated teeth, with cutting edges, 
placed in distinct sockets, and with a cavity receiving the replacing 
tooth. The sutures also show that the bones of the jaw are six m number 
OB each side, nearly agreeing in their forms with tliose in the gavial ; bat 
in these jaws the branched part is longer than the anterior noited part, and 
the angle made by the branches is not so open as in tlic gavials. The sepa- 
ration of the branches extends more among the teeth, there being in these 
jaws seven teeth fn each branch ; whilst, in those of the gavial, there are 
bat two or three ; and, at the same time, the whole number is less in the 
fossil than in the recent gavial, there being in the fossil but twenty- two on 
each side, whilst in the gavial there are twenty-five. Nor is the oval hole 
to be seen in the outer side of the branch, as in the lower jaw of the gavial. 
In these jaws the anterior end finishes in a point, instead of spreading out 
as io the gavial. The jaw, too, is less depressed and more cylindrical than 
in the gavial ; but, in one specimen, a greater approximation to the snout 
of the gavial, especially as to its flatness, was observable, from which the 
existence here of two fossil species was suspected. 

This supposition appears to have been confirmed by the examination of 
the accompanying vertebrae. The genus to which these belonged was de- 
termined by the body and the angular part being joined by a suture, which 
ocenrs only in crocodiles and tortoises, whilst several other characters de- 
cidedly show that tiiey belonged to two different and to two unknown 
species. 

In one specimen, containing the atlas and axis, a particular species was 
, evinced by the tubercle of the axis appearing to be adapted for tlie articu- 
lation of two heads of a false rib, as in the succeeding cervicals ; whilst ui 
the existing crocodile there is but one. Anotlier character, still more 
striking, is observable here, and in the succeeding vertebrae ^ the posterior 
snrftce, which is convex in all known crocodiles, is here concave; the 
anterior surface of the succeeding vertebrae being of a convexity adapted 
to the posterior concavity of the axis. This concavity, however, appears 
- to diminish in some of the succeeding vertebrae, and, ui some, the two sur- 
faces appear to have been similar, nearly flat. . 

The transverse apophysis arises by four ridges which form for it a pyra- 
midal base ; and in the place of a single inferior spinous apophysis,- as in 
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of Air. JTobwiaa qC Briptol), mA wo^er ww fdpi4 in 
OxfQrds]bjjr?> f^ Qil>niltar, on t|iQ Chavw^Ut <n (Q^fnlifiMPb 
(now in the Oxford Museum). 

The^e «re clearly diatwct from Cuvier'^ first 4pecie«» 
bal nay parhapA agrea with bis second. Vertebrae^ ap- 
pafmtly of that species^ are found between the Kim- 
merldge clay and coral rag^ near Weymouth. Croco- 
dilian yertebrsB are also mentioned a^ existiui; in the 
Sus$e:i^ chalk, ami vertebrse of the same species wiith 
those of Hopfteur axe found in clay between the green 
sand and the iron sand of thut county *. 

known crocodiles, two ridges exist Ji^re, each tenninated by 9 tubercle. 
TliQ bodies of this series of Tertebrae are more contracted in tbeir middle 
than they are in the known crocodiles. 

But in the same bed, and often n^ixed with these, are found the vertebrae 
of the other unknown crocodile alinded to. These vertebrae are not con- 
tracted in the middle; their transverse apophyses are not formed by the 
union of projecting ridges; and the chief circnm^tance ip which they differ 
from the fossil species already mentioned, and from the recent crocodile, 
is, that neither anterior nor posterior surface of their bodies is convex , but 
botii of them slightly concave. Tlie sutures, and the disposition of the 
apophyses, are, at tbe same time, such as generically distinguish cro- 
codiles. 

* It was with peciiliar satisfaction, tliat, whilst this part of the work was 
in the printer's hands, I was favoured by William Rhodes, Esq., with som^ 
fossil bones which bad been found }u a pit dug in tbe London clay, at 
the depth of eighteen feet from the surface, in Hackney Fields. Finding 
these to be the remains of a crocodile, and being aware that no such re- 
mains had bitherto b^en found in this formation, I immediately repiyred to 
the pit, with the hope of securing the remaining parts of the skeleton -, 
but too )i|te : all the other fragments w^re irrecoverably lost, except a feur 
broken vertebrae. On perceiving the skeleton^ which, I w%8 inforamd^ 
was lying in a curved position, the workm^q rushed pn it wiih tbf ir pickr 
axe^ and shovels, each striving to obtain a pprtipi) 0/ the siu»poAe$l mw 
ster, until its demolition was jiccomplished. 

Tlie piece? which I obtained were two small fn|gm^(s of the qpper| ap^ 
one of the lower, jaw, with a series of the vertebi^e, *nd two obs^ifr^ 
fragments of the leg. 

Fortunfitely, the two pieces of the upper jaw, on being placed together, 
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It is uMertiLih wheiftef %^ i^Mai«s fi^oih WliUby 
l^iftM); dei^(MbediilthePbilM^{ihi^dT)ig^ftmtti6iid, Ate 
^aily crocddilito*. The trntkUk^ dmenh^ by iSfok^ 
ley, in the Flifloitrol^icciUV^s^tiMdr and ^liich were 



gave the formation of the snont, from the ninth iooth to its anterior ter- 
mination, and yielded a complete view of the grooved for the fsiUfkt dd- 
mission of the large fourth tooth on each side of the lower jaw. The 
teeth were broken off to the margin of tHeif alveoli : biit th^y thds 
shdWed, in th€ir ttad^tetse section, tlieir ttittHii iM|^, (hdr striated 
surfaces, and their central cavity, beautifully enciliilfd ivilh bright py- 
rites. The fragment of the lower jaw also was of its anterior termination, 
but of only h^lf the length ot the two fragments of the upper jaw, and 
konUiH^i tohf te^th on the X4tt and two od thh f'lgtii side. 

The form of the two conjoined pieces of the upper jki^, gradually ta- 
pering anteriorly, but enlarging at the termination, with the lateral grooves 
t6f the fonrtti fodth on ka^h side of the lowet" jdW, pt'dVfed decidedly that 
ft was nbt the jiMv tt a gSivtal, bt bf the same species with the dUe wtio«e 
ji&W was didcorertid at HotfOenh The dhilt^etefS poss^d&ed bj^ tb6 j^w ilre 
thbde of thfe re^efit !i|)ecies, Crocddile a mamu ai^L 

Tiik fragw^nt^ bf th6 vCrteb^, thoagh slightly idlililtited, f\ii'tii^h ttseAll 
alia tet^i-gstittg iAfom^tion. t^nl&li the veilebrfit bf the tWt> fyisit ^fifidies 
6f HoiifletK-, fi& desbtibed by CnVi^t, ih^y hkve, thfotighoilt the Whole 
spinal column, the anterior surface ctfAcdV^, &Ud the postefidi^ totkirt'i, 
iitid so atfongty do, nd fhlfy ib eqiia), if tbt etceed, tbdses bf the i-eeent 
Specie^ ih this f^^peet. 

i eotild ptbctsie oiily twelve veirtefcrie i of the^e, two were eervical; one, 
anterior dorsal; seven, |>osiei1ot* AbtUi dnd lumb^^; dUd tWo, probably 
dttteritoi' cailddl; but the Marick fbt ffie* atticUlHtiofi bf the cheVrori-bode 
wete riot viable. They eorrespofided Hb vet^ AestAy With ttiH vel^teb)« Of 
tti^ feeerit crocodile in dvery i^articiildr, ds to r^quii'e m fattbet description 
Hkkh that which is gilreii by CtlVl^k' of tbese* his ^gure» Would aUO eqb&lty 
^irve ib Vepresettt tftfeA, f!>r tbey difffer ohiy ib having the eJttreniities of 
their spinous and trattdvef^e proee^s^ ^eneiiklly brbkeh off. 

Of the itucertaiti iV^^ent«, one b^al-s iMhieWhat of the curved onttine 
c(f ih^ hdriieMOS, but, of the odiei*, isb opittlOh e^d he s^t^ly prO|>Ofted. 

It does not appear, ffom What id at present khowti ^peetitig tbi^ fb^sif 
stMiAi, that it ^leifickfly dHfefis fhitn the retbeht eH>codite. 

• " The bones (Mr. CowybeWlB toys) Whteh I bare iieeA (\tbta Wbitby, 
9re of the Ichthyoiourus znd Plemsivmti ; t hftte Seed lie Oth«f.'' 
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jtupposed by Cuvier, from the incorrectness of the 
<plate> to belong to crocodile, are decidedly remains of 
Plesiosaurus; nor have any crocodilian remains been 
found in the lias of the south-western countries. The 
crocodile said to have been found in the Derbyshire 
mountain lime, is asserted to have been a distorted 
Orthoceratite. 

GentLs II. — Monitor. 

Some species of this genus are found in Thu- 
ringia*. 

Division II. — Enalio saurif, comprii^ing. genera dif- 
fering from the recent, and iStted to live entirely 
in the sea. 

* In the cuprous and bituminous schists of several parts of Thuringta are 
.found numerous impressions of fishes, and of other tinimals which had been 
supposed to be the remains of crocodiles and of some species of apes. 
This schist, which at Mansfeldt, Eisleben, and Ilmenau, is so celebrated ibr 
.the beautifully pyritical impressions, rests upon a red sandstone, which, in 
many parts, contains coal, and has over it beds of limestone containing be- 
Jemnites, terebratuiae, entrochi, and the i^mains of other animals of very 
«ariy creation, and of marine origin. . 

The remains of fishes, thus found, have been considered as belonging to 
fresh-water fish ; and Cuvier observes, that the observations made by him 
•i^pecting the snpp<^sed crocodilian remains of this schist, must serve to 
confirm this opuiion, he having ascertained them to belong to some of tiie 
numerous species of animals, comprised by Linnaeus under the tenn of 
JLaeerta tnonUor ; and of TupinamhU, by Dandin: animals which frequent 
marshes and the shallow beds of rivers. Thus, as our justly celebrated 
teacher instructs us, we have here fresh proofs of firesh-water animals being 
covered by immense masses of the most ancient marine productions, and 
showing that the sea has repeatedly covered our continents. 

Tlie fossil remains which have been thus given to their proper animals, 
are— -1st, the sqpposed Croco^le of Spence ; )ld, the supposed €nco4ik 
4Kf link; Sd, ^e Sapqfau of Swedenbourg; 4th> a skeleton in the Royal 
Museum of Berlin. The supposed skeleton of a croeodile in the Cabinet 
^ Dresden is supposed also to belong to the Momttn-i, ■ 

i ifA^iff, marine, and Z«v(»f, a lizard. 
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fcUAy^^mirtM*. -A mariDe, oviparous animal; clos^ 
agreeing in the whole osteology of the head and sternum 
with the saurian tribe, except that the bones are usually, 
as in fish^ united by squamous sutures ; and approx* 
smatiiig.to fish in some parts ^f the structure of its yer* 
teb'ral column^ and^ in others^ being mi generis, Th# 
four extremities are decidedly sui generis, and may be, 
in some respects, considered as forming a link between 
feet and fins : these are called paddles. 

The following are the most essential particulars re- 
specting its structure:— Dentition. The^ teeth are not 
lodged in separate alveoli, as in mammalia and croco- 
diles, nor do they adhere by a bony union to the inner 
side of the maxilla, as in other saurians, but lie loosely, 
retained only by the fibrous*substance of the gum in a 
continuous jfi^rrow formed along the maxillas ; this fur* 
TOW being only slightiy contracted between the teeth. 
The secondary teeth, which replace the first set, are 
not formed in separate alveoli in the maxilla, but close 

" * Nataralists are uiider great obligations to Sir Edward HoAe and Pro- 
$mor Buckland lor their long continued perseverance in the in? estigatiiHM 
i:e«pecting the nature of this Ibssil animal. 

At the desire of Mr. Conybeare I state, that, in drawing op th« 
following notice, which inclndes an outline of the progress made ui deve* 
loping the stmctore and relations of this animal since his communication to 
the Geological Society, he wishes to acknowledge his obligations to th« 
same friend to whom he has alluded in the published memoir, as inclined to 
refer the Uhthyoimrm rather to the lacertian division of the Samri than t^ 
th^ crocodilian type. It has been his own endeavour to expose, as iairly af 
possible, its relations with both. « 

The account above given of its dentition is now confirmed by a suite of 
decisive specimens of teeth, both in, and detached from, the jaw, contain- 
mg every stage of the process. It will at once be seen, that it difiera- 
most essentially from that of the ilfonUor, &c. in whose teeth a large bony 
aecretion, supplying the place of the root, unites them to the maxilla, with 
whkh this osseoua mass is organically incorporated : the new teeth, formed 
la distinct ataeott, pierce laterally, or transversely, across tins osseous 
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fH the Huust side of the roots of the finit> vhieli are 
deeply elcavttted to itBceive them; thiis they penetrate 
hito and grow up iftithm tilie interior of the old teeth, 
which they finally posh or rather lift out- All the ap- 
pearaitces in these stages of growth are absolutely con- 
formable to those exhibited in the teeth of the crocodile^ 
excepting that» in liie crocodile^ the old toothy from tbe 
iise of the conical alveolus cohtainiog it, does not ad- 
mit of being pushed but without being preyioudly split 
But after these stipes a difference takes place» for> in 
the crocodile, the teeth always remain hollow, a very 
frequent and reiterated succession of new teeth taking 
placie; whereas, in the Ichthyosaurus^ as in Momion 
i^and other Xoc^rte^ their succession being lessfreqnent^ 
Hit hdlow becomes filled in age by the ossification of the 
pidpy matter. This is the only point in which the den* 
tSdon of these animals agrees. The bones of the lower 
law Qterly resemUe those of the crocodile, exeepthi^ 
Aat the temporal muiscie, rather than the masseter, ap- 
pears to have been employed in raising it, whereas in 
most fi|>ecies of crocodile the former muscle is a 
mete rudiment: hence the coronoid process is more de^ 
veloped, and the great oral hole, so characteristic of 
'the crocodile's lower jaw, and probably serving for at- 
tachment to the masseter^ is reduced to a long deep 
mk\j»^ In these respects the Ichthyosaurus resembles 
the Monitor and other lacertians, but difiers in the ge- 
neral contour of all this part imd of tts constituent 
bones, especially in the almost entire concealment of 
the articular bone within it, which, in these, forms aB 

iu tbe IchJthifoaawnu theie is do siniilai* osseous union, botthe base of the 
looth, which lies quite freely in its place, is a simple prolongation of the co- 
nical body 6f the toothy exactly as in the crocodile. The dentition is a point 
40 important, tliat it has been necessary to dwell upon it more at length. 
Hie illostration of these poiou will form the subject of a memoir shortly 
^ to b« laid before the Geological Society, 
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flidextemid and posterior part; ihefcAttyoJtmnaagxeea 
te these points witb Hie crocodile. 

In the head the position of the nostrils is peculiar/ 
being behind the snout, and close in front of the orbits ) 
but the posterior opening of the nasal canal into the 
throat is placed' far back, behind tiie internal pterygoid 
processes, which, as in the crocodile, form a continu- 
ous plate beneath it ; consequently the whole structurd 
of the roof of the mouth assumes an arrangement conn 
pletely agreeing with the crocodile, and entirely distinct 
from tibat of the other lacertians. The bones surround- 
ing the orbit are not verj distinctive, but agree rather 
with the crocodile than with other lacertae; the scle* 
rotica, however, resembles that of the latter class, by 
its division into scales. 

The cavities behind the orbits, compared in the Geo* 
logical Transactions to those similarly placed in the 
crocodile, bear, in their extent, a greater analogy to 
the temporal fossae of other lacertas, since the tetnpotal 
muscle which is attached near their edges, being in bofli 
flie IcJUhyosaurtis and lacertians the principal mover 
of the lower jaw, requires greater space, whereas, in 
the crocodile, it is scarcely called into play, except in 
the jovial, where these fossae necessarily have their di- 
mensions much enlarged. These post-orbital fosses of 
the crocodiles, however, may be considered as the true 
analogues of the temporal fossse in the other lacertae, 
serving the same purposes and surrounded by the same 
li^nes, so that the difference in this respect is not ma- 
tei;ial; it arises only from the greater employment of the 
temporal muscle, and cannot be compared with the 
differences, in the same respect, between different spe- 
cies of the crocodile, for instance between the Cainum 
a paupieres osseuses and the GaviaL 

The most striking difference, perhaps, in Hbe whole 
osteology of the head of crocodiles, and other lacertao. 
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is in the posterior parts of the head ; the position and 
mode of connection of that division of the temporal 
l>one which articulates with the low^r jaw^ and the place 
of the meatus auditorius. tn these respects^ the JcA- 
ihyosaurus approaches nearly to the crocodile, and re* 
cedes entirely from the other lacertae. 

The vertebrae agree with neither class of SauHanB, 
but, by their deeply hollowed and double concave form, 
approximate to those of fishes, closely resembling those 
of the shark in their proportions : in order further to 
facilitate motion in every direction, the annular part bas 
a distinct articulation with the body ; a provision pecu* 
liar to liiis animal. 

The humero-stemal' parts consist like those of the 
lacertse generally, and of most oviparous animals, ex-- 
cept fishes, of the furcnia or clavicular arch*, the 
scapulae, two bones representing the coracoid pro* 
cesses, and humeri. These last support the paddle, 
consistmg of many series of small polygonal Ij^ones, 
very greatly surpassing, in number, the phalanges of 
qnadrupeds, or even the analogous bones in the fins of 
fish. 

Species I. L communis. — ^Th^e apex of the teeth forms 
a cone less acutely pointed than in the follow- 
ing species. The head, figured in the Philo- 
sophical Transactions for 1819, PL III* be- 
longs to it, 

Sp, II. J. tenuirostris — The apex of the teeth is 
more elongated and more acute. The head, 
figured in the Philosophical Transactions for 
1820, PI. XV, belongs to it. 

Sp. III. /. platyodon. — The teeth are more flat and 
smooth than in the former species. It is not 
yet figured. 

* The crotodile is deititafe, however, of the ctavicular part. 

Digitized by LjOOQIC -. 



293 

' All tliefle species, ia wbich the teeth form the most 
obno\is distmi^ishiug mark, are found in the lias; one 
ottier species, at least, is found in the Kimmeridge clay, 
and is sufficiently characterised by the contour of the 
cervical vertebrae, but the difference would not admit of 
description in an elementary work. The remains of 
the Ichthyosaurus are also found in the calcareous grit 
under the coral rag, and in clay above the iron sand; 
so that it may be considered as common to all the 
beds between the red marl and green sand, or perhaps 
chalk. 

Plesiosaurus*. — Mr. Conybeare observes, he &as 
nothing to add here to the generic description ^iven in 
the paper in the Geological Transactions, except that 
the dentition appears to have been as in crocodiles, and 
the teeth to be placed in alveoli f. 

* irX«((fff, approximate to, and 2»v{9t, a lizard. 

t 'To render tlie present accoant more perfect, it bu been thought pro- 
per to introduce, from the paper of Messrs. de la Beehe and Couybtare, 
the foflowtng abridged account of their observations: — 

The .newIy-discoTercd animal adds another to that Amily, which, ap- 
proadmig closely to the lizard family, and especially to the genus Crocodii«, 
differs from it in many important characters, especially in the structure of 
their paddles, wbich possess an intermediate structure between the feet 
of quadrupeds and the ^ns of fishes, and approaches, in many respects, 
most nearly to the paddles of turtles. 

This animal appears to be intermediate between the Crocodiie and Jch' 
tkgotaurus; but whilst the *Ichthy0saunu recedes from the forms of the 
lizard femily, and approaches those of fishes, the new animal approximates, 
in these respects, more nearly to the Cr^eodiie : they therefore describe 
^ PleHosdunu as a marine animal, intermediate in its structure between the 
lehihytaeturus and Crocodile, 

The teeth have not been decidedly ascertained : a peculiar tooth, bow- 

' ever, not belonging to any species of Ickthffowurus, jet evidently of the 

crocodilian type, occurs in the lias, and may, with great probability, be 

referred to tills animal, 

I ah) happy in havfaig been fevonred by Air. Conybeare, since the pub- 
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MpedatB are thfi tbidKest in tlie foriM. All the 
bones of this gtaanM, figured in tbe Geologkal 
Transactions, belong to fliis spedtm. It o^ 
cars in lias. 

Soitim of hii paper, witb the foliowii« aeoovnt qC tM femid of jqw ffil- 
.ml, whicb bat bten lately fonnd :•'— 

^ Of tbe head of tbU animal only a single spedmen approacUng to conn 
pletenew has yet occnrred. It was dlocovered by Mr. Thomas Clarke, m 
the lias of Street, near Giastonbnry : nnfortmnitely, it is nmch cnubed» 
hot is yet sufficiently perfect to ezbibtt its most essential osteological cha- 
raeters. 

** Xhne «haiacterB when viewed collectiTely, prefent, as n%bt kuift 
kten expected, ap assemblage sir generii; taken se|»rately, they ezb>bit 
jmrtial approximations to the Ichthifosawrus, the Crocodile, and tlie Zocer- 
Hn family (more strictly so called, as considered ezelasively of the croed* 
diliaiL branch), nor is there any stractmne which auy not be panllcMlraiB 
one of these three types: on the whole, we shoold be incttned to piw- 
Boanoe (thoogh not without betitalioii) the approximations to ^ latter 
ehm to be moft dote and importaat 

■« Ito geacMl caatoar, 'the chacKter of its temporal fpwae, and Ifie.pa- 
•ItioB of its oisa qaa d imta, ffeambie the Iseertm^ Jgrnmot &c.| bat the 
gnuAsiieortbe DoiliSls, the csoafiMnation of the pabitol and pteryg^idal 
parts of tfie roof of the movth (as far as the specimen enable i» tojodsa 
of them), and the dentitieo, remove it from this type* 

« It agrees with the /dUAfoeomiw in the positioo and amall siae of jtbe 
•nostrils, and In tlie ttmetnre of the paboal and pterygoidal parts (in which 
both animals approximate to the croeodilian type); but it d^foa in the 
comparative liiortnett of its snont, which ntves an entirely dissimilar ^cha- 
racter to ita whole contoor, in can^sflgita leeth in 4iatinet.alv<eoli.mt^ 
of n eontmaons fiirrow, and in all these ponits n^bicb we have ro en tiojMdy 
to pecaliariy resembling theproper faioeKtian tribe. 

« The only cireamstaneesof peculiar anakigy wnth the.crocod^e,.ap;e.te 
dentition (as before stated) m distinct alveoli^ agidihe di^trJb^tVttraf .tiha 
hdles in ihe maxilfatfy bones giving paiaagB to the hpranohea of the in«uUaiy 
nerve. We have abeady menlioned ibe analpgiea whidi aige q^wprnm t» 
itself and tiie MflbpssaafM. 

^ Like the /dUJ^esoMntf, then, this animal seemi, in.».«^CMMil .d^g««f».^ 
bate blended the chameters of the leaertian .Inmnflb af 9fmm» (F^ 
perly so called) with those of tlie crocodile, and to have been» in the i 
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Sp$eks II« Pt, teaenUar f^The eorvictl ^wlebm in 
thiB q>ecl68 are the thionest m the Meries, and 
scarcely HAckeriBk lliibir j^opottkNM than those 
0f the Ithtkyemirm ; while the dorsals are 

oMiUier, distinguished fVote all recent &sHaMA by ati ikiferfor developemeut 
of tile olFactovy orgalit/* 

The Tertebne agree tuoH Dearly ^Uh the erdiodiU tlttui wllft the /cJkily. 
eacmnM ; tlieir afinular piurt U attached to the body by Itkttttei, and therv 
are transvene pro^esiet tfaraoghoat the greatei- part of 1di6 doilfa) vertebrw, 
wblrb, together with the whole of ^be annuhtf part, vety mearty resieinhle 
die corresponding foHna Stt ibe ch>codifian type, ttiey differ fl-om them, 

1. in place of being doucaye at ond extremity and convex at the other/ 
tbitt ahicaUtih^ by a species of bait and socket joint, they are slightly con. 
^v6 at both extirefnities of dieir body, bat again slightly swelling in a con* 
frast(^ carve hear die middle of the circular are'a^ In these featoies, how- 
Over, Mr. Conybeare observes, they agree with one species, at least, of those 
found In a fossil state In )?ngbind, France, and Germany, and all the fotsif 
^eqieft appear to have this strneture in the posterior part of the colomn. 

il. They differ from both the (bsftil and recent crocodiles in mi|Ch bar* 
rower proportions; though fdt less so than do those of the Ichthyowuihu, 

3. The number of cervical and dorsal vertebr» ito this animal appears tti 
fte fbr^y-six ; a humbler dmoift double that of any recent saurian anluud^ 
and greater tlian even tbat of the IcMyeiattntt, whiiebxIo^DOt sfe^'ftito 
possess above forty-one. 

4. *11iey farther differ from both recent and fosiil croeodUes, in having 
the ribs through the greater part of the dorsal series artict^ted only to th« 
end of the transverse processes; at leaA, twenty*eight appear to bre tfaoi 
circumstanced, Whereas this takes phice in the three last of tlie crocodile 
cttly; m'the other saurian animals, however, all the ribs are thus borne. 

Colonel Birch's specimen exhibits a aeries of sixty-three vertebrss, tat 
several appear to' be missing, and rt comprises only the fiMt twelve of 
the tail : there are as yet no means Of surmising even the number of 
caudal vertebrae. M. de la Beche has a continuous chain of eighteen mid- 
^e dorsal ; and, in the late Mr. Calcott's collection, th^ is another conti- 
nuous series of nine, the eightli of which carries the last short rib ; this 
spechnen seems fortunately to have succeeded almost immediately to the 
former. The cervical and first dorsal vertebrae appear to have possessed 
similar forms. They have no transverse processes ; the line of suture with 
the annular pari is angular, and they have on cither side of the body a 
donble notch, into which appears to have been UMened, by a double steai, 



Digiti 



zed by Google 



296 

of the same proportions as the former species. 
The amuilar part of the vertebrce is also'per- 
maimifly distinct bom their body, articiilating 
in a regular socket, as in the Ichtkyosaurus ; 

» tubercular proceM corresponding to the inferior' tubercle in the cervical 
and anterior dorsal vertebrae of crocodiles^ and, like it, bearing the false 
ribs which protected the neck and the fint true ribs. 

The position of this double notch is near the bottom of the side in the 
first vertebra, and gradually ascends till it almost ris^ to and runs into the 
annular suture in the twelfth. In the course of the succeeding four ver- 
tebrae, the upper of the two notches nms into and extends the margin of 
the annular suture ; and, in the next (the eighteenth), the lower notch be- 
comes a distinct tubercle ; thus two articulating surfaces are afforded, one 
on the tubercle, and a second on the cavity formed by the prolongation 
of the lip of the suture, of wbicl^ the former must receive the bead, and the 
latter the tubercle of the anterior ribs. A similar structure exists in the . 
cervical and anterior dorsal vertebrae of the fchthyo$auru8 ; and it cor- 
responds also in some degree, at least, in the office of these parts, with 
the first dorsal vertebra of the crocodile, in which the transverse process is 
not yet fully developed, and remains only a tubercle. At length the lower 
tubercle also disappears, and is swallowed up in a still longer prolongation 
of the margin of tlie annular suture -, at the same time, the stems by which 
the ^niiular part was attached to the body expand their bases kiterally, so 
as to form incipient transverse processes. All the vertebrae, from the first 
developement of the transverse processes (twenty-seven in number), carry 
tbe ribs on a suDgle articulating surface at the end of that process, like tiie 
three last dorsals in the crocodile, and the whole series in most other 
sanrians. The pointing upwards of the transverse processes in the middle 
of the series seems intended to give a wider sweep to the ribs flanking the 
thorax and the abdomen. 

The lumbar and caudal vertebrae appear to differ in form from one ano- 
ther only in a less inflection of the lower margin, for the purpose shortly 
to< be mentioned -, they are, however, very distinct from all the others : 
they have no regular transverse processes, but, instead of 'them, two sepa- 
rate bones flattened at the extremities, and articidated into a socket near 
the upper part of the sides of the bodies of the vertebrae '; their posi- 
tion is exactly horizontal. The Ichthyosaurus appears to have had similar 
bones. The lower margin of these vertebrae on the posterior extremity is 
inflected so as to form two regular indentations, exactly as in the croco- 
dile, for the reception of the chevron-shaped bone beneath the tail. The 
middle dorsals are considerably larger than those of the extremities of the 
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and not anchylosiDg in the adult ftnimal, as im 
PL priscus: yet the general analogy of tho 
l>ones^ as far as hitherto ascertained, seems to 
warrant their being regarded as a distinct spe- 
cies. It has not yet been described. 

cohimii. Hiere have been, as yet, no means of eren snnDtsiDg the muB- 
ber of caudal Tertebne. 

It appears^ then, that the vertebral column of the PlenMaunu reoad«i 
fiom that of the lehtkff^stmrw in all the points in which the latter ap- 
proaches to the fishy stmctore; that the intervertebral substance nrait 
have been disposed much as in the CeUuea^ and that on this account, as 
well as because the annular parts were firmly attached to the bodies, and, 
therefore^ by the locking into one another of tlieir articulating processes^ 
must have given a considerable degree of stability to the column, it mnat 
hav^ possessed, in a much less peffect manner, the flexibility which &dtt- 
tatcs the peculiar motion of the lekthfonmrua and of fishes, but tills was 
aaach less necessary to these animab, inasmuch as the structure of their 
extremities rendered them much more powerful instruments of progression* 

Mr. Conybeare states, that he has never seen the bone which he had 
called, in the /cAMyosauncs, the fnrcuU or sternal arch, which he thinks 
it is most probat>le, from the form of the scapula, nrast have existed in this 
animal also. 

The bones of the anterior extremity, the fiat clavicles simihir to those 
of the Ichtkif6$awru8, the scapula and humerus, were found, though loose 
and detached. Two bones were also fuund to which were assigned the 
ofllce of radius and nina, their articulating surfaces agreeing at one end 
with those of the humerus, and, at the otiier, with those of the paddle. 

The three fiist paddle or carpal bones have a general resemblance to 
the phalanges of reptiles, but are more flattened. The ser!bs of small 
boaes fi>rming the paddle was very nnmerous, approaching, in this respect, 
to the stmcture of the analogous part m the JekthyotawnUf with a series . 
of round bones like those which form the external bones of the Ichthyo- 
saorian paddle. 

Thus, therefore, Mr. Conybeare observes, a general similiarity of organiu- 
tioB between this important member in the Plesiesaurus and Ichihyotananm 
appears to be established ; whilst, on the other hand, a comparison with . 
the paddles of the sea*turtle will exhibit such fresh analogies as to indiCatv- 
that, m respect of the various forms of the animal extremities, the PM9» 
f holds, as it were, a middle phice between it and the l€hikyo9tmr%$, 

Qq 
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Its geological, habitat » the Kimmeridge 
clay near Weymonth, and in the Headington 
.quarries near Oxford. 

An animskl, apparently appitoaching the Monitor in 
its mode of dentition, &c., not yet described. It is 
found in the ealcaremis slate of Stonesfield, subordinate^ 
to the upper part of the lower pr great oolitic series^ in- 
cliiding the forest marble^ &c. Drawings hav^ been made 
of the most essential parts of the animal^now in the Mit- 
sjeum at Oxford; and it is hoped a description may 
shortly be given to the public. The animal must> in 
' some instances, have attained the length of forty feet» 
£lnd stood eight feet high. 

♦ 
Momsaurm. — The saurus of the Meuse, the Maes- 
tricht animal of Cuvier. 
As Cuvier has not yet given it a name, this name 
is suggested by Mr. Conybeare until he has 
done so. 

Species I. Described by Cuvier. 

II. Lacerta gigantea of Soemering. 

This animal is considered, by Cuvier and A. Camper« 
as $tti generis; its head placing it irrevocably between 
the Monitors and the Iguanas. But> as is observed, by 
Cuvier^ how enormous is its sise compared wiA ail 
kotown Iguanas and Monitors, None of these have a 
head longer than five inches ; and that of this fossil ani- 
mal approaches to four feet. 

Its mode of dentition distinguishes it from the crop<^ 
dile. Its teeth have a central heUow, only whilst gimr* 
ing ; this at length fills up, and they generally become 

* fAtymUTi greaU and i*»^»(y a U««id. 
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entirely soUd, being fixed to the jaw by means of an os- 
seous and fibrous body^ which, although (hey are inti- 
mately united with it, is very different from the proper 
substance of the teeth. The replacing tooth grows in 
its particular alveolus, which is formed at the same time ; 
and, at length, it pierces the osseous body bearing the 
former tooth, at its side or across its substance ; and, 
as it grows, it detaches this body by interrupting its or- 
ganic connection with the jaw, and occasions it to fall, 
like the horn of the stag, by a species of necrosis, the 
old tooth falling with it : the new tooth, with its osseous 
body, improperly called its bony root, takes the place 
the old tooth has left. 

in the lower jaw are fourteen teeth, nearly regular in 
size, and about ten or twelve foramina, or rather holes, 
for the passage df vessels, &c. The coronoid apophy- 
sis *is raised, obtuse, and wide in its anterior margin, 
as in the Monitors. In these, and other points, the 
jaws agree more with that of the Monitor than with any 
oliier saurian. But the palate bones, unlike those of 
the Monitor, were found to be armed with teeth, A, cha- 
racter belonging to the Iguanas. These palatine teeth, 
eight in number, and necessarily small,' appear to have 
grown, and to have been fixed, shed, and renewed, 
like those in the jaw itsdf. 

All the teeth are pyramidal, a little bowed ; ttieir outer 
surface is flat, and distinguished by two sharp ridges 
from the inner surface, which is round, or rather semi- 
conical. 

The vertebrae, like those of the greater part of the 
saurians and ophidians, have their bodies concave ibr* 
wards, and convex backwards. F^-om .the form of 
those, and particularly from the great size of the chev- 
ron bone, it appears that the tail was, like that of the 
crocodile, long and flattened on its sides, and that it 
acted sideways. A distinguishing character in this ani- 
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mul in, that the chevron-boaes are not articulated witJi^ 
but are united to, and form one body with the vertebra. 
The number of the vertebrae appears to be one hundred 
and twenty*eight. The length of the tail appears to 
have been ten feet; of the trunks nine feet five inches ; 
which, with three feet nine inches for the length of jaw, 
mitkes die whole length of the animal about.twenty-three 
feet. The indefatigable Cuvier determines, from his re- 
searches, that this animal was of an intermediate genua 
between the tribe of saurians with an extensible forked 
tongue, like the Monitors and ordinary Lizards, and 
those with a short tongue and a palate armed with teeth^' 
as in the Iguanas^ Anolis, &c. Without doubt, he says^ 
it will appear strange to some naturalists to see an ani- 
mal surpassfng so much, in its dimensions, the genera 
to which it approaches the nearest in the natural order, 
and to find its remains with marine productions, since 
no saurian is now known to live in salt water; but these 
singularities, he observes, are of very little considera* 
tion in comparison with so many others which offer 
themselves to our observation among the numerous mo-* 
i)uments of the natural history of the ancient world. 

The only fossil remains by which the presence of any 
saurian reptile could be determined in the M ontmartre 
quarries, was ^ frontal bone of a crocodile of a small 
size. 

Tortois€. — ^The carapace^ or btlickler, of these ani- 
mals, is formed by the eight pair of ribs and the annular 
portions of the nine dorsal vertebrae, which s^H-ead so as 
to unite, by suture, into .one piece. The p2as(ron,«or 
breast-plate, is a second buckler formed by the ster- 
num, which in tortoises is composed, according to M. 
Geoffrey, of nine bones, commencing ^t nine points of 
ossification, but not always meeting «o as to form a 
continuous surface. 
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r Tbe sea-tortoise (Ckelone, Brdngniart)^ which agrees 
with the soft tortoise fTrionyx, Geoflfroy), as respects 
its breast-plate^ resembles the common tortoise in an- 
o&er point ; the whole circumference of the carapace 
is girt with bony pieces united to each other and to the 
ribs. These encircling pieces^ which M. Grepflroy com- 
pares to the cartilaginous parts of ribs, are wanting in 
the soft tortoises, or, at least, always remain cartila- 
ginous or membranous, so that the middle part only of 
the carapace is supported by a bony disk. 

To distinguish the genus to which any of these co- 
verings may belongs as Cuvier teaches, it is only necea- 
*sary to combine, with the foregoing characters, such 
as are yielded by their forms. These are, in the land- 
to^oise, always oval and pointed forwards; in the sea- 
lortoise, elliptical and tumid ; in the land-tortoise, ellip^ 
tical ; and more or less depressed in the fresh-water 
tortoise; with a rough and shagreened surface in the 
soft tortoises ; and raised in different projections in the 
chelydes and the serpentine* 

Tbe f^et also furnish distinguishing characters of the 
subgenera of these animals : thus, they are very long, 
with very imequal toes in the sea-tortoise ; the toes are 
exceedingly short in the land-tortoise ; moderately long, 
and rather equal, in the fresh-water tortoise and the 
chelydes; and, in the soft tortoises, it is to be observed, 
that three only of the toes bear talons ; but the bones 
of the toes, in a fossil state, having lost their connect- 
ing medium, can only be judged of from their forms. 

The head of the chelydes is known by its flatness, 
and by its transverse jaws ; that of the sea-tortoise, by 
the temporal region being covered by a bony vault; 
and that of the soft tortoises, by the long and bowed 
jEringe. 

The ossification of the intervals between the ribs is 
performed slowly, and, proceeding from the middle part' 
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towards Ae edge, it is termmaied genially later than 
^tbat of the ribs tbemeelTes. 

The fossil remains of these animals are, with diffi- 
culty, referrible to even the several getiera into whic^ 
ttey are divided. 

It is onjy, of course, the hard parts of the animal 
which are preserved by petrifaction; hence the bones 
of the toes, losing their connecting medium, become 
detached, and it will only be by their forms ihsA 
any conjecture can be made whether they were dis- 
tinct, clubbed^ or webbed. In all those species, too» 
of the genus Emys, in which the carapace was in a soft 
state, so^e ambiguity will arise, since it ynBi not be 
always easy to determine whether the irregularity and 
apparent imperfection of form has depended on tiie 
original structure of this part, or has proceeded from 
violence, llius, in the fossil remains of one of these 
animals, found in the neighbourhood of Iffelsbroeck, 
tiear Brussels, was determined, by Lacepede, to have 
belonged to Testudo mydas, Linn.; and Camper de- 
scribes the back of a fossil tortoise which was four feet 
in length and only six inches in width ; the preserved 
part in this, and similar specimens, being the liard and 
osseous part of the animal which extended along the 
vertebral column, Ae difficulty having arisen from fte 
loss of the coriaceous or homy covering with which, ill 
that species, the^ remaining part of the superior cover- 
ing had been formed. 

A fossil carapace from Melsbroeck, in the neighbour- 
hood of Brussels, was supposed, by M. Paujas St. Fond, 
to belong to Test, mydas; but Cuvier observes, flmt, in 
the fosi^l specimen, the intervals of the ribs are com- 
pletely ossified, there being no space between their os- 
sification and the border, which is much wider than in 
Its supposed ancdogue ; and, on othihr considerations, 
he determines that it is of an unknown species. Thii 
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ac^fte ^Mitomiiit has otoerved itiat K. Faojas St Fond 
tofif erred in considering some fossil remains of tor- 
toisfis, found in St. Peter's momitain^ Maestricht» as 
possessing specific characters derived from their foitas; 
since those forms have been produced, in one case, by 
tl^ Wying lost a part, and> in the other, the whole of 
their, bony margin : and he is satisfied tbi^ these fo^ils 
belong to sea^tortoises of unknown species. 

In the mountain named Plattenberg, near 61ari9» 
I^^lre been found the fossii remains of tortoises, and 
w]U£b are supposed, by Cuv»ier, to have been mortpir^. 
tpi^es, but respecting their sq^ecies he cannot form any 
jiids^B^ent Ip the n^ighbourl^ood of Aix are foUiHl the 
remains and impressioi^s of tortoises, which, from their 
vaulted forms, are considered as the remains of lai^- 
tortoises. 

Tiie. fossil remains of tortoises do> not appear to have 
bfeen found in any formation older than that of the Uas, . 
npless that fessilshoidd be Excepted which Kmut state® 
to h&ve been.foniid wewi &laTis, the matrix of which he 
describes as being a black scUst 

Mr. . J<j3uison, of Brii^ol, was rewarded, durii^ a 
zeaions and judkioiis seaxiSi in thB fias on tte borders 
of.the. Sevdm, witii some vftry intearesting remains .of 
toitoises. Their remains have also been found in the 
calcareous slate of the oolite formation at StonesfieM ; 
but in no place have Hieir remains been found much 
more perfect as in the London* clay in the Island of 
Sheppey. 

The soft tortoise (THcmfx, Geoffrey) appears to 
have furnished the fossil remains of this genus in tfle 
planter quarries of MoaCmartre. It should be remem- 
bered, that the ribs tbel this subgenus do not have the 
spaces, between tteir ribs ossified in ttieir whgle length ; 
tbat tbesr ribs d^ not articulate at their outer ends with 
the^ bony margin ; and that their surface is always sha- 
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greentd or grooved wilb an: ininity 4>f litde ivn^gultr^ 
pits, by which the soft skin, the only tegwneiit wilk 
which the carapace, in this sabgenas, is covered, is 
rendered more adherent. The trionyx is not known to 
live in any other situation but in fresh water. 

There appear, besides these, to be the remains of two 
species of fresh-water tortoises, Emydes: and no fossil 
remains of sea-tortoises have been discovered in fliese 
qnturries. 

In the neighbourhood of Verona, and chiefly in the 
valley of Ronca, a formation, bearing a close accord* 
ance with that of the London clay, the fossil remains 
of tortoises are also found, but in fragments too small 
to yield any characteristic marks of the species to which' 
theybel<mg. 

SoUpedes.—^The Horse: The fossil teeth of horses 
have long been described by different authors; and. 
have sometimes been attributed to j^ants, hippopotami, 
&c. ; but, although they have been found in a state 
of petrifaction, and in die same caverns with the j^ ; 
mains of tigers; rhinoceroses, and.hysenas, and even in 
the same deposits with unknown animals, ihere are na>. 
anatomical differences discoverable in the skeletons of 
the CossU animals whioh will distinguish them from 
ihpse which are found in alluvial deposits, or from 
tfi09e of horses which are now existing. 

The. remains of this animsd are frequently found in 
peat beds, and in alluvial depositions. I do not know 
of any instance of t^eir being found imbedded in a la* 
pideotts mass. ^ 

The ox, or the buffalo, are the animals with wliidi^ 
the remains of the horse are most likely to be ccm* 
founded* to prevent which, Cuvier has favoured ns 
with the distinctive cbaraoters^ of the several bones of . 
both .animals. But, .as the bones are^ generally, ex* . 
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cMdingly.matilftted, it.appears to besgfficieiit hereto 
point. out the. differences between. the teeth of theae 
ammals. 

The teeth of the upper jaw of the horse are^ like those 
of the ox and buffalo, of a prismatic form, with four 
double crescents, and with an additional one in the mid- 
dle, of Jhe inner margin. The lower teeth are. more com- 
pressed, they also have four crescents in the horse as in 
die ox; but, in the former, instead- of being parallel, 
two and two, they are. alternate, the first qf the inner 
side corresponding with the interval between the two. on 
the outer side. 

Ruminaniia or Bisutcd. — The preserved remains of 
the different genera of this tribe of animals are, from 
the general agreement in their characters, very difficult 
to be distinguished. Horns, resembling those of the 
common stag, are very frequently found in beds of allu- 
vial formation. But they are also found associated with . 
the remains of elephants, rhinoceroses, and hippopo- 
tami, in beds of a greyish calcareous deposition in the 
upper parts of the London clay in Essex, and at Brent- 
ford in Middlesex. 

Irish £M.— The remains of this animal were fonneily . 
found only in the boggy soil of some parts of Ireland, 
and hence it has obtained its distinctive appellation. 
They have, however, within these few years, been 
foimd on the Rhone, near North Dreighton in York«> 
shire, and, a tew years ago, I found some of their rer 
mains at Walton in Essex. The magnitude of these 
horns may be presumed, from the distance between 
the extreme tip of each horn, which is ten feet tep 
inches. It is rendered certain^ by a careful comparison, 
that this animal is at present unknown, and, was mate- 
rially di&rent from. the reindeer or elk of tlicse times. 
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« HMDS tew been found in Scaiiia-MMmUpc tiMMie 
•f tbe &lk»v 4eer, bot one tiiifd laicger. These tare maft* 
posed, by Cuvier, to have belonged to some onknoivm 
ai»mal. 

In blocks of sandatone, in the neigbboailBood ti 
Etamj^s, are found small stagVhoms of a aim hmr 
tween the stag and ihe roebuck; they are small^ tibm, 
and rather fiat^ and although the K>ot is neaily round, 
the beam temediatdy becomes flat. These are nat tte 
hotns of y^iing ammals, their epiphyses being found 
ta umon witii their bones. There is w^ known aiiinuil 
to which these bones can s be referred. HoKns, m^ 
sembling those of the roebuck, have been found among 
the ir^nains of lost animals in the quairries of Mimta'- 
bttsard. 

Very large fossil heads of the ox kind have be^fomMl 
in different parts, cespecl^g which it has been ^nnd 
diffieuit to determine^ whetbef they wens or iwt auMyiar 
ipecies with those which are now in eaustettee. 

itf. Faujas was lottisfied diat ltekp!ge fossil heads itf 
the ox/^vece of two di^inct species. In tibe fint ips^ 
eies the cores were plaeed in a hoiaeontal poa»tMp> ikmA 
measured, though the animal was young, mnre tbtR 
twelve inches and a half in circumference, and the 
dislanee from one oisbk: to the oHusr was m^xe &9feit tJU)*- 
teen incbes. T^e diisinnoe firran the mpper esfeKmlty n^X 
A^ forehead to the e^e of the occipital tonmim was 
^ifle more l^an fouf inches and a half; and tm Idbte fone^ 
head, betwtsen the commencement of the twa hdena, jtf/a 
id%bt pi-otubevance 4xf ^m ov4d foon. In Ihe secosid'^pl^ 
eies, the hi!»iislEMrmeda^ind ^f^areseent incthua^ donm-* 
^^ards; the circomferenne of the cmre of iheJbona» M 
their base^ was thiitoen inches ; jmd from Ae aipper ledge 
of the fofchead t» the edge ^ &e ^cc^ntal iforanien»b«t 
four inches. The foeehead, wbiefa was ^nite Jlat^tis 
to be €o»idered, atitsiiipiKar extroiB^, .nsiMiBi^ 
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"fiiMi w^ a Jitlie convexity, milier tbaoa psotabmuaca. 
CiiYier oonsidMi that the honui of the first speciM, 
ifbkoh F9x^M attributed to a species of ox, belongsto 
the AnriKh; but thi»he does not appear to have esta- 
blished. The second species is supposed, by Cmrier, 
to have belonged to that wild race from ygitdck our 
present domesticated oxen proceeded. Pallas supposes 
It fossil sfcuUi found in Siberia, to have belonged to the 
conmion buffalo of India, or to a very latge species 
blamed Aimis; but Cuvier belkiii^s it to have beloxqped 
to a species entirely different from the buffalo, ttie arms, 
the oi. Of the aurochs. Pallas also discovered a fossil 
sk6n of another species in Siberia, which he believod 
to belong to the musk-ox of Canada, an opinion in 
which Cuvier concurs. 

It appears that the fossil ranrinants belong to two 
«Mrders of alluvial deposits, and consequently to two 
diffidrent geological epochs ; the one having been bn« 
ried in na age distant from tl^ period in which we live, 
bfGlt the others at a fitr more distant period; in (hat 
revolution in which the elephants, -Ainoeeroses, mas- 
todons, &c. inbabitaots of the torrid zone, were de« 
Aroyed. 

- It does not appear that the teeth of h9ar$ have been 
IbWd but in modem alluvial depositions, and no waiys 
41ffeKing from those of the recent animals. 

Qmjeram BreccuB.— In the roek of GibrsJtari jit 
Ckmetid near Arragon, in the northern part of Corsica, 
in Oalmatia, the islands of Qbeiso and Ossero; in s^ 
v^al of the islets of the Adriatic, on the northern sho»M 
^ the Meditenranean, Siad in many parts, several leagues 
distmt from each otiieir, tbia solid rocks appear to have 
been MpSt ip diflbrent diredi<ms, but chiefly peipendi- 
4)uliirly, apd tiieir fissures to have been filled wi^tU 6ttg- 
of calcareous irocks, find the bones of various 



Digiti 



zed by Google 



3Q» 

nfiimais>'Jyiiig in aJldireictions/ aad most of tlidtt M%^ 
iE;fm: sometimes mingled with the lAeHr of stKHilruetf 
yieees of calcareous spar of a darkish thrown colMf | 
and which haying been long eiq[K>5ed to the aetion^of 
iprateiv have becimie enveloped and cemented toge- 
ther by stalagmitic depositions. Sometimes the spa« 
those matter is colourless^ and^ at oflier times, of'ni 
yellowish and reddish brick colour. The concreted 
masses resemble each other in their colour and compo-^ 
sition in most of the pll^ces in which they are found} 
except in the Vincentin imd Veronese^ and at Concud;; 
where their cementing matter is of a much lighter co<^ 
lour. Some of these bones have been found at fifty- 
seven feet above high-w^ater mark. 

It was long believed that many of these bones were 
finman : of this opinion, at one time, was Abbe Fortis^ 
and even Mr. John Hunter ; but it is now asceitained 
that they are not so, and that they belonged chiefly 
tx> -quadrupeds.- Cuvier believes all those which he 
examined to be the bones of himinaiits, hardly the 
^ze of a deer ; and from no horns or branches being 
found, and from appearances yielded by some of the 
bones, he is disposed to refer them to the antelope; 
This friend to science found, in flie Breccia of Cette, _ 
the bones of the common wild rabbit; of another rabbit 
one-third smaller; of a field-mouse; of a bird of the 
size of the common wagtail ; and of the common ad^ter: 
At Mce and Antibes, the remains of horses and of ru- 
minating animals, of the calf and the' stag, w^e foudd: 
In the Breccia of Corsica, bones belonging to iZosores 
only were found, resembling those of the rabbit, guine^ 
pig, or rat : an enormous quantity of the bones of the 
water-rat, and, peihaps, of flie land-mouse (Mhs terres-^ 
tris, Linn.), was also found in this Breccia. The bead * 
of an animal of the genus Lagomyis, Cuv., was'abo 
found here> but which did not agi^e in size -or *ptop«Mr«^ 
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tioMiiStlflaiiykaowndpeciefl. Froiii the accounts tirhictf 
ki^eoUmsted/asiireHas.firom fais own<»l»servatioii, CuTier 
€0]iolades> that the phenomena respecting these bones 
f0fx^ them out as posterior to the last resting of th^ 
sea tm our continents^ since there are no sea shells 
mixed with them^ and they are not covered by any oflter 
beds; that the t)ones, stones, and other matters^ have 
ie^en successivdy into the clefts, and that the stdhes 
have proceeded from the rock itself; that ti)e bones are 
pf. herbivorous animals, and that the greatest number 
Indong to known animals, and even to those which still 
exist in fiiose -parts ; and that the formation of these 
brecciee is modern, compared with the great strata of 
stone, and witii the alluvial strata containing the bones 
of unknown animals; hat is still ancient with respect to 
us, since some of them contain the bones of unknown 
animais. But the phenomenon which, in the opinion of 
Cttvier, is tibst interesting, is the facility with' which 
tliese rocks appear to have been thus divided by cleflis 
in which these substances have been deposited. 

^ Pachydermata. — Elephant : Fossil remains of thi» 
genus have been found in many parts of Europe, euid; 
indeed, in most parts of the known world. That the 
JBast^Indian and African elephants are specifically dif'- 
ferent is now well known. This is most obvious in the 
structure of the teeth : the plates of which the teeth are^ 
diiefly formed, are composed of the bony pa.rt of the 
tootii, surrounded by enamel, and held together by 
a connecting substance, the crusta petrosa. In the 
Bast-Indian elephant these platqs, disposed across die 
tooth, are flat, and, all through, of an equal thick- 
^ness, their sides being covered with numerous rough 
longitudinal striae; but, in the African, the form of the 
lamribB is different, behig more lozenge-formed; fuf an- 
Terticsd projection on the middle of their side^s 
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be^inf tlMse lamettflB at a frMter &aiibmmtt6m well 



otfref at tbirir wmtB, and neMWovil^ 0ceasimiug llMni 
to be fewer plates than iii the Indian. These plalto^ in 
both species^ tenninate inferiorly in digitated or nBEflnr 
radical processes, which appear on (be sntface when (ha- 
tooth is worn down low. 

The teeth of tbe fossil elephants differ malprbOlyftiM 
tbdbe of either of the reoeiil species : ibeir phites, uk 
one of the (bssil species, arefhbHier,and,coiMeqaeiitt]r, 
exist in greater nmnber than in the recent teodi. In tito 
lucent teeth, even of the Sast<*Indian species, Hiere $am 
aeMem more than ten or twelve plates brought into nae 
at once; but, in the fossil teeth, they are frequently inad 
eighteen to twenty, and sometimes twenty-fbw, to<be 
seen at the grinding surface. Cavier observes two other 
distinctive characters; that the lines of enionel an 
thinner and less crenulated in the fossil tbcui in flie in* 
cent ; and that the width of the fossil excels that of tiliji 
irecent in the proportion of eight to six. It is therefoi^ 
established that, at least, one species of elepliants ex* 
isted in the former world, of which no analogous ani- 
mal is known in a recent stale. The grinding sui&ce 
of the common fossil/tooth is represented PL X;' fig* A. 

Many, and some rather ludicrous, mtetakejl have 
hmn made respecting the fossil remahis of elcphasfi' 
feetli» One of (be plates of a todfli was considered, by 
Kundiman, as the petrified paw df a large babooik; 
the ftesh, nails, and veins having been all supposed lb 
be discoverable in it. The plates are couaeeted by tbb 
tfnorganifired erusia pHrosa, which becomfiig di^te- 
grated dining the inhumation of the fossit, ocoafiieas 
^ sepur^blion of the plates^; &e digitated prmsesatfa itf 
#hii^h, in this instance, gave ri^ to the mistake » Id 
the €^i#lence of the fingers. 

Att atHenlidn to Me cit^umslaftce wfil, M it birilewi, 
#?^fijftU«h the existence of, alle^wt, oneniMe^sfeciiei^^ 
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fMiii«leph|Hit«'tJtea& had bmn hoikAd' Iqr Cmier. HHm 
emsadxaOioa of the teeth oiE botk the irecail qp^ciiee an^ 
of Uie fossil special} esaiiniifid by Cavmr^ shows tiiiit 
the dental plates l»e o&tirely detauehed frasa oach oflmi; 
so thttt, oa file ileoMDiiDsiticm oi 6ie emtta peirom^ 
ttey separate; in Tvidch state they are fieqnei^y finrnd. 
Sst in these different specimens vhich I possess, isr 
ofcead of the pbctes of enamel, enciostng ijxt bo»y part, 
bein^ osarriod ^traigfat across the tooth, they are co^Ui* 
nned in daedalean lines. One double deeply undtdatiof 
Mae Off enamel toiwaing the sides of one wido and. deeply 
indented compages of osseous malkler; filling the fpaeOy 
which, in the teetti of the <rther speci^^ vooU^fae oc- 
•iip!«rd hy fonjr or fire plates. PL X, fig, 9* 

llie :speejfic diiferenoe in these teeth wtU oyMeiiay 
Sppaar, ifchea k i» oimsidfired thai^ the tmdidating fovms 
of Ae plates mnst bo aiccompanied by a Tisry difieresst 
arrangement of the lM»y Aufastaace oatd enamel mjkh 
respect to the crusta petrosa ; and entirely prevent the 
sepai!sAieai into, rfiat plates, aa m the teeth of Iho other 
fossil elepbantau 

c. Jm ooothe^ £)ss]l teottv I helis^e from WaimohshhEay 
Ae^characters of another spocies.appear. ^e eideoof 
tibe hoes of enamel ai» avMnotjier than m «ny of tto 
other Jfocofl teeth, sad the digitated parte of the pistes 
loaoh to the aoat&oe even ipi the anterknr pest of Ae 
teotb* JBot Ae most fdiaraistorifitie djdfemnco esists In 
%» tUeknoss a«)d m the nnmhor of tiie plates of Urn 
^ipoeioe* 

!fh0 iMdoBMBfi^ of tho pht^ may be tafctt at neasly 
iesdite that of the i^bi^ of fosi^il teeth in general ; and 
their nusaber must be propoittonally fewer. Ta a fipsail 
tooth ftomEssesiS^ of th^ length of eight inphes and a 
half; are jtm^enty-^o plates (PL X, fig. 8) ; whilst in 
ttfs teofiif which is eight inofaes long, these are oeisf 
thirteen plates, nine only of which are seen on the |xi-» 
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toratfaig JBitfftcei wkieh is of the tenglh of iiJi mdhes 
(3P/. X, fig. W). But if is not merely from the strtt«- 
iiure of the tedii that specific ^tifiereoces are infeixed 
between the recent and the fooril elephants; CuYiet 
having ascettained some determinate differences be^ 
tween the sknlla of the recent and the fossil species: 
He supposes that the fossil rmnains are of a species 
differing more widely ftom the Asiatic elephant <to whicfi 
it approaches nearer than to the'African)> than file horse 
does from the ass. 

No peculiarity of character is dincoverable in the 
tusks of the fossil elephant. 

Elephantine remains are generally found in the looser 
and more superficial parts of the earth, in various parts 
of the world. They havo been found; as has^ been 
already mentioned^ in some of the caverns containing 
aiumal remains^ and frequently in thin grey-coloured 
beds on the surface of the London clay. 

BMnoceros. — There appear to be three existing spe- 
cies of rhinoceroses : — 1. That oi India: a unicom 
with a ragous coat; with incisors^ separated, by a space; 
Aom the grinders. -^2. That of the Cape: a bicom; 
tbe skin ' without rugae, and no incisors. — 3. That of 
Sumatra: a bicom; the skin but slightly rugous, thus 
resembling that of the Cape ; but having incisive teeth 
like fliat of India. In every adult rhinoceros there ai^ 
twenty-eight grinders; seven on each side at the to^ 
and bottom. In- the lower jaw are two large incisors; 
placed at the anterior angle ; and between these are two 
very small incisive teeth, which remain concealed within 
the gums. Tliere are also two large incisors in fiie 
upper jaw ; and Cuvier has discovered, that there are 
rfso two very small incisors, which are disposed con- 
trltoy to tiiose of the lower jaw, on the outside of tl^ ^ 
large incisors. '" 



.Digiti 



zed by Google 



3I» 

itlSi^ fofai) tmamM of tbe rkiM^eioa teir<», geiiem% 
b09Q foimd .in miiliir sitaatipni to thoa^ in which tte 
fLej^antiiie remains aie met with; in Gennany/ aft 
Q^mn^tadt, Grabenhagen, on the banks of the Rfaiae^ 
in the neighboarhood of Cologne, in Westphalia, and 
in various parts oi France. The fossil remain^ of this 
fuwal have also been found in several parts of ibis 
idand; in Warwickshire, Gloucestershire, Essex, and 
l^iddlesex. 

We are indebted to Cuvier for ascertaining, by variouf 
comparisons of the fossil remains with the skeleton and 
with the living animal, that the animal whose fossil ren 
mains have been discovered differed materially from 
the rhinoceroses of the present day. The head of the 
fossil species is not only absolutely much la]s;er thaa 
^e living spcicies, but it is much larger in proportion to 
file height of the limbs. The lollowing circumstance^ 
particularised by Cuvier, with others less striking, mar 
iiifest that the differences between the recent and fossil 
juiimals must have been considerable. The occipital 
l^urface, which, in the recent skull, is nearly perpendi* 
cular, and, in the unieom, even inclines forwards, ex? 
tends backwards in all the fossil skulls. The meatus 
auditorius has its axis vertical in the living species, }mi 
is oblique in the fossil species. The fossil species hat 
two horns, but the skull is- not shaped like the biconcLof 
Africa: there is a considerable space between the bases 
of the two horns in the /ossil species, whilst, in tba 
rhinoceros of Africa and of Sumatra, the bases touch* 
The form of the bones of the nose, and their junctioi| 
with the incisor bones, differ not only from the other rhi* 
noceroses, but from all other known animals. The poini 
of the nasal, bones instead of terminating in a distinct 
prelection, at a certain distance . above the incipiv^ii 
4i^(cends, withput bec<miing thinne^ before the nasal. 
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nttcbsg; stfdi ^itmiMmg separated m ttiree {nrojeetiiig 
tobetcles/ be^mes united by a portion, whieh Ss a 
Kittle tiriimer, t^ the iacisivc^ bones, where they fbrtii 
of themselves two other tubercfes. All fliese ftur 
Wnes become so #onsoIiilated together, that the satnres 
by which they were connected, as well as that which 
disfingoisfaed the intermaxillary from the maxiRary 
twiies, are not perceptible at only a moderately ad~ 
ranced age. This structure, it is observed by Cuviei*^ 
SO solid, was doilbtlessly intended for the support of 
ihe bom, and gives ns reason for supposing fitat it was 
more strofig, and could be applied with more power ift 
this species tha& in any of ftose which now exist. 

As to tlie iticisive teeth. Cutler thinks, (hat the fossfl 
Mitnal had iftem not, at least, in the upper jaw; and, if 
ilfi thelow^r jaw, they differed in si^, and probaMyin 
foffiif, iVoifi ^se of the living species. 
* Tlie bead of the rhinoceros brotight to this country 
Ivy Mr. Campbell, differing in the form aM size of itd 
kohl from the common Afiican ihinoceros-, renders il 

* desired^te.tbftt it should he ascertained how far it agreed 
iflf^ehaEta^tef. trtth Ihe head of the fossil rhinoceros. The 
iMad €€ the fossil amanal, as is shown above> difierii 
from the bicom of Afrida, in having a eonsidBrable jpoos 

>^ tmtw$m thebme$ cf the two horns; and Mr. Campbell, 
ilfith a dne Uttration fd correctness, states, '' The ecMn- 
mt»iL African rhinoceros has a crooked bom resembliaf 
a cock'fif B^ty whi^b rises about nine or ten in<^e» 
abovd the nose, and in^ines backward : immediately 
behifid this is a short fliidc horn; but the head they 
brought had a straight hem projecting three feet from 
the forehead, and ld>ont ten inches from Uie tip of the 
nose* Hie ptojection of this great bom very much 

ttt^ttrib^les that of the fanciful unicorn in the BritliAi 
afiiis. It has « small thick homy sabstanoe eight inched^ 
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h^Sh imm t di a t 0ig bOimd iU «Iim& eiui hanily fae •&- 
IKBrvied <m tbe awpAal at the cUid^iic^ of one ktndMd 

It^ppears* tberefare« tbat tbe neifiiy^discovered head 
qf (iie Afiricaa l^ic^m agiM»ea with the o<»imoD African 
Incenp^ aiid differs fk*om the fbsail species in aot baying 
ttie apace between the boms ^. -^ 

PaJlIas found maiiy of these Ibs^ remains in Siberia^ 
and, particularly, a complete rhinoceros, still covered 
by its skin, and bnried in the sand on the borders of the 
river Wiluji. Hence Cuyier infers, that this unknown 
-aiiimal bad not been brought from afar, nor had ceased 
to exist by any slow^ but by some si;ulden, chaogd 
of tbe earth. How could the animal found by V^b% 
he asks, have come there from the Indies, or frcHu any 
other warm country, without falling to pieces? How 
could it have been preserved, if the ice had not i^volv^d 
it suddenly ; and therefore how could it have been ii^- 
Yolved in this manner, if the change of climate had been 
jp^dual and insensible ? 

^ Jffqsipopateiiwf.—- The existence of fossil remaiM ef 
liiia ankoal was for some time disputed; but the fact 
wa^ asceftaiaed by Cuvier, by the -examiiiatioii of some 
fyssSl remains from Langmdoc. Since diat time4iimt« 
iarY^nains have been found in yarious pasts, and, paiv 
tiimlariy, in this island, in fbose situations in which tt^ 
wmates of elephants have adso been discovwed. Th^ 
were found by Mr. Trimmer in tbe elay at ftrntfavd^ 
and 1 have obtamed several intereBting spedmens during 
my researchids on the Essex coast. But the most im- - 
portant discovery respecting this animal was made by 

' • Travete In Smith Africa, undertaken at the reqnett of the London 
Mi«k>nai7 6o«iety» being a NaHrvatke of a SecMid Jonney in the iMeiiBr 
.of shat Gonotftr. By <he ^tti. John CanlpbeU. 
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, Cuywt, iii the ^xaimoAtion of some fossil teminB,^ HS^ 
localify of which coold oot be asGertained. By a ^car^- 
fcd investigation he was able to ascertain that they wire 
the bones of an unknown species of bippopotainns. Tbas 
animal, it appeared, could not have exceeded half Ae 
size of the existing species; it being evident, from the 
state of its teeth and the advanced progress of ossifi- 
cation, that its small size had not proceeded from its 
having been a young animal, but from a difference ^f 
species. 

Tapir. — ^The only known species of this genus is t^ 
inhabitant of South America. It is formed Jike the hog, 
hnt is as tall as the ass,< with its snout eloiigated into 'a 
moveable trunk. It has, in each jaw, six incisors and 
two canine teeth which are not longer than file incisors. 
Its skin is black, and almost without hair. It lives on 
the banks of rivers. 

Two portions of the lower jaws which had been dis- 
covered in the black mountain, at Issel, in Languedoe, 
^were found, by Cuvier, to agree generally with the 
tapir of South America. Tl^ differences were, that, in 
the tapir of South America, all the molares haii^ thesr 
crown divided into two transverse risings, of an equal 
width ; but, in the fossil animal, the three first molareis, 
instead of transverse risii^s, have a kind of points' or 
pyramids, the foremost of which is larger than that 
which is behind it. The anterior part of the muaizle is 
more narrow and long in the common tapir thap in the 
fossil animal. • In the tapir, €Qso, the first molaer: is 
longer than any of the four or five following ones; but, 
in the fossil jaw, this is the shortest. M. Cuvier named 
this animal. The small fossil tapir. 

A molar tooth was found in the neighbourhood, of 
Vienna, and which appeared to have belonged to some 
large animal, supposed to' resemble the tapir. Another 
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dbpocimeo SKnte JToiiitd near St Imry, ihCk>useremi^; lUld 
arifliilar teeth are Hald to taare been also found in Italy. 
c9at the moat illnstrative specimens were two halves of 
La jaw, wifli five molar teeth in each, fonnd at Com- 
v^minge, by the side of Breine. 

^- The teeth of the recent tapir are divided by five 
transverse risings. Similar risii^s <m the crown are 
^observable in the teeflk of the lamantin (TrichecttsmiiZ' 
■natusj, and in those of the kangaroo. Such an agree- 
ment was discoverable, by Cuvier, in the teeth and fa 
other circamstances between the tapir and the fossil 
^animal, as induced him to consider these fossil remains 
^ having belonged to a large animal, approximating to 
the known tapir, but which, he supposed, must have 
rbeen one-fourth taller than the rhinoceros : this animal 
he callSy The large fossil tapir. 

Mastodon. — The fossil remains of this enormous ani- 
mal were ^rst discovered in Albany in New England, 
,rather more than one hundred years since; it being then 
'described as a pirodigious unknown animal, having tfie 
tusks of the elephant, with the grinders of the hippo- 
potamus. 

From a careful investigation of its remains, Cuvier 

; thinks that we have a right to conclude that the masto* 

'don did not exceed the elephant in height, but was 

rather longer in proportion ; its limbs rather thicker, 

cand its belly smaller. It appears to have had a trunk, 

and to have agreed with the elephant in having taAs^ 

and in the whole of its osteology, excepting in its teedi, 

which differ so much in every respect from those of the 

elephant, as to forbid its being placed in the same 

gentis. 

' The teeth are formed of an internal bony substance, 
^with a thick cap of enamel. The crown is oblong. 



Digiti 



zed by Google 



3lfl 

nearly wotaitg^lw, «»d iWdad liy widd]MPfe»|ii9ff 
gfMved IMertected by «iioiber in a loagitadinal diroc- 
twm, into t«ro rows of laxge pyzamidal pofaita, over 
wWchihecmatticlwthickJy disposed. The roots of tto 
teeth are inserted into distinct and separate cavities in 
the mass of bone fonni^g ^he Jaws. 

From the points and depi^ssions of the iee& fi^ 
4iog into -each other lyce the teeth of two «iws, thcgr 
mvsthave been, Mr. Peale observes, incapable of lateral 
moUon, wid, conaeqnentty, of tritnration; he thereforo 
iaSeired, that it must have been a camivorons ammal^ 
but, in the epiwwm of Cuviw, its food must haw 
*een similar to that of the h^ppopotanras and boar; 
prefeniag, pediaps, the roots and fleshy parts of vcge^ 

tables. 

According to Mr. Peale, there are but^six vertebrae of 
the neck ;jiineteen dorsal yertebrse, and as many ribs 
were fonnd, and one was supposed to be lost; three 
!rBrtebr» lesnained, bdofngang to the loins. 

The vertebr© agree, in general, j^ith those of the 
elephant ; but the ribs differ, in being thin towards tfa0 
oartilage, and thick and, strong towards the back. Th^ 
scapula appears to possess the characters of the sea- 
•pula of the elephant. ^ The lacger bones ^ the fore ex- 
4Misaat^ Me much thicker HMm those of the hind «tr^ 
anity. The «icnrmous mass of the os femoris, ?aad paf- 
.tiddadyits width, exceeds that of the existing as well 
.as of the fosiril elephant. The bones xif the h«^ feet 
!are iema*ably smaller than Aose of the fore feet: ii 
jnems that tte ungual phalanges bad more niotion than 
Aey Jwve an tt«e ^ephant, and appraaQbed i^earer ta 
dwae t>f the hippopotamus. 

Other teeth of this animal have been found in several 
.other parts of tJie world. In the neighbourhood of Dax 
iwd«fOileans; in Piedmont, in different parts of Jjom* 
bardy ; at Peru; the field of giants, near Santa Fe in 
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V^oiYtt Ftrmft, and m the pMTuice of ChiqiDfes, ia Pfti- 

From flie inrestigfttioo^ made by Cuvief , be coBsittors 
Halt there are 'five species of this, geiiaa :*^1 . Tke jMuft 
tadm of the Ohio.— 2. The Mastodon mth narrow 
feeth, found at Simoire. — 9. The small Ma9tad(m, tibat 
wift small teeth.*— 4. TheAfo^focfoit of tfac$ CordiUoraa; 
ttie lai^e animal with sqnare teeth.— 5. The. Mdxiodcm 
of Do Humboldt, whieb is the smallest. 

He was also able to determine/ that,, in an npper jaw 
of the second species, there had beea three tectU; the 
ftiremost having tour points^ and one at the hinder 
part ; the middlemost, six pair of points and two supple* 
mentary beMad ; and the hindmost five pair <^ poiats, 
mad one supplementary and undivided. 
• A toott of the mastodon of tile Cordilleras was foun4» 
by Be Humboldt, at ttie height of twelve hundred toise^ 
Aiear to the veleano of Imbaburni> in the kingdom of 
Qniio. 

In the tlMh at Harwich »e found fraginents of bones ; 
flat, seldom more than ftree mches wide and twelve 
taches long; their surfhces smoothed, as if by atbri- 
tion; highly fevrnglnous, and yielding a sharp sound 
miien stradt nptm. From tte uniformly iat shiqpe of 
the fragments, nothing can be inferred from them rer 
specting the animal to which they bel<mgedi 

Within these few years, a tooth, with a similar ferru- 
ginous impregnation, was found on the beaeh at Har- 
wich. This tooth had soffered much from bowldering^ 
bat still bore sufficient of its original £^im to give strong 
proof of its having belonged to this animal. 

The success attendant on the labours of Cuvier whilst 
determining the generic characters of fossil bones ; the 
df stingnishing of the bones of the fossil elephant from 
Aose of the rhinoceros, or those of the bear from those 
dt the hyeena, was not more tiian might have been ex** 
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yected. Bttt to detect in frai^meiits of fossil bones such 
differences as should determine with what recent species 
the fossil species agreed, and in what respects they dif- 
fered from all known species, appeared to be a result 
beyond hope. His exertions and successes, howeyer^ 
did not stop here : from the discovery of a few detached 
bones in the plaster of Paris beds, he was led to suspect 
the existence of the remains of some animals of even 
different genera from any which were known in a living 
estate: his researches were therefore continued with his 
usual perseverance, and terminated in the discovery of 
seven or eight different species of two entirely unknown 
genera. 

He ascertained that the grinders of these animals 
were those of the herbivorous pachydermata; those of 
the upper jaw possessing a crown formed of two or 
three simple crescents; unlike those of the ruminants^ 
in which the crescents are doqble, and have each four 
lines of enamel. These grinders he found, by a care* 
ful examination, were decidedly of different characters, 
and belonged to two different genera, one of w)bach 
possessed canine teeth, the other not. To the former 
he gave the name PaliBotJierium, or ancient large ani* 
mal or beast; and, to the other, Anoplotherium, or 
beast without weapons, thereby implying its distin- 
guishing character, its want of canine teeth. 

PaUBotherium,,OT large ancient animaL — Thisani^ 
inal, he ascertained, had seven grinders on each side 
of the lower ja^ the first being small> compressedi 
and rather sharp. Before the first small grinder, the 
jaiy is void of teeth or sockets for a little spacc^ 
and at the end of this space is the canine tooth. This 
tooth is not a tusk projecting out of the mouth, as m 
many species of hogs ; it is rather concealed by the Ujn^ 
as in the tapir, hippopotamus, and Mexican )iog. .Thf^ 
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ilbiDiiiTe teeth are of the common wedge-Iike form, an*^ 
a^ six in nmnber, as in the tapir. In the opper jaw 
are dlso six incisors, two canine teeth, and the ^nders, 
having four roots, whilst those of the nnder jaw have 
®nly two. ' By the piost ingenious investigations it was 
ascertained, that this animal possessed a kind of snoitl 
or trunk, resembling that of the tapir. 

Correspondent bones were found of different sh^es, 
1^ a careful and anxious comparison of which, the in- 
d^&tigable/enquirer ascertained that there existed in 
these quarries the remains of four species of this ani- 
ibal. One of which, of the size of a common cow or 
small horse, he liamed Palaotherium magnum; the 
next in size, nearly as large as a common hog, he 
named P. medium. From several other -bones, remark- 
able for their thickness, he .determined on the existence 
0f another species, which he distinguished as P. cras» 
Mum; and, from several fragments, be was enabled to 
determine that there also existed the remains of an ani- 
mal of this genus, which could not be larger than a fox, 
to whidh he gave the name of P. minus. 

By numerous accurate enquiries it was also ascer- 
tained that the feet of this animal were tridactyle ; that 
the neck was longer than that of the tapir and hog, ap- 
jn'oaching those ruminantis with a neck of a moderate 
size and with a slight form, such as the stags and the 
antelopes ; and that the ribs were sixteen in number. 

Imperfect remains of another animal were found, by 
iProfessor Herman, in the niountain of St. Sebastian, 
one of the lowest in the chain of Vosges. In this ani- , 
mal, as in the Palcsotherium, were both incisors and 
canine teeth, but it had one molar tooth less, and no 
space between the first molar and the canine tootti. 
The other characters leave no doubt that this animal 
approached to the Palaotherium. 
'^ The Anoplotherium was traced frorti Sfvcral grinding 
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t teeth having been- found which appeared to bekmgr ^ 
nn animal which had no canine teeUi: it indeed ap- 
peared, that in the lower jaw of this animal there ha4. 
been fourteen grinding and six incisive teeth, without 
any canine tooth or intervening space. The teeth of 
the upper jaw appear to correspona with those of the. 
lower jaw; there not being any canine toothy or any 
space between the incisors and the grinders. 

Bissides oth^ particularities of structure, it waff 
found that, in this animal, the hind leg had two perfect 
toes articulated with two metatarsal bones, which re- 
mained distinct and.. separate through life: a structure 
unknown among living animals. 

The most common species of this animal, An\ oom* 
muni, appears to have rather exceeded, in its sdz@, the 
wild boar. The foot of A. medium wa^ of a size whicb 
would have agreed with that of a sheep of a middling 
size* A.minus^ reckoning from the size of its foot,.waA 
- about the size of the. hare. 

After the examinations of various specimens of se« 
parate bones, during eight years, two skeletons were 
fortunately obta.ined which were nearly complete. The 
first was of an animal of nearly the size of a small 
horse« The ribs were found. to be twelve, and the taW 
waa ascertained to be of vast magnitude, bdng formed 
of^ at Laa^t, twenty-two vertebras ; and equalling, if Qoi 
surpassing^ the body in length r there were reasons also 
for supposing that the thickness of the tail must have 
been a^ enormous as its length. 

. Half the jaw of a small carnivorous animal of tba 
genua Canisi of an unknown species, was also found in 
a^esfe ijuarries,. and the astragalus of some caniivproas 
animal, one third smaller. Bemains of tortoises m4 
tacerXte were also found here; but, of the latta:, o^ 
one or two specimens. 
Agreeable to tihe important remarks o£ Cuvier, we 
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find &ai/in the country in which these quarries exist, 
so extensive as to teach twenty leagues from east t<y 
West, hardly any bones have been found but of one ifa- 
niily, the Pachydermata. He is hence led to i^inark; 
fliatthe present state of large islands, as New Holland 
in particular, may teach us what may have been that of 
the country which was inhabited by the fossil animals 
of these quarries. In Aese quarries one carnivorous ani- 
mal only has been found, and eight species of Pachyder- 
mata. In New HoUand five-sixths of the quadrupeds 
also belong to one family, Pedimanes, or marsupial 
quadrupeds; whilst the countries forming the two great 
coniiaents are inhabited by all the families of quadru- 
peds, according to climate, nature of soil, &c/ 

In the loose soil of vallies and large plains; he ob- 
serves, are found the bones^ of eleven species, differ- 
ing from the known species of the order Pachyder- 
mata: a rhmoceros, two hippopotamuses, two tapirs, 
an elephant, and five mastodons, the latter being of a 
genus distinct and unknown, and the former, though 
belonging to known genera, differing from all known 
species. These bones he considers as having been en- 
veloped by the last, or one of the last^ catastrophes of 
this globe ; and being' frequently covered with remains 
of marine animals, but not witii regular beds of conchi- 
ferous^ titone, he concludes this catastrophe to have ' 
been a great but transient inundation of the s^a. Be- 
fore this catastrophe these ammals lived, he therefore 
supposes, in the climates in which we now dig up their 
bones. 

Tardigradi. — The Megatherium of Paraguay, and the 
Megalenyx of Virginia, are among the last anitnals of a. 
former world, for a just knowledge of the nature of 
which we are indebted to our illustrious teacher, Cu- 
vier, who has ascertained that they are two species of 
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' the same genus belonging to the family .of Edentata, 
and may be placed between the sloflis and the ant- 
eaters, but nearer to the former than to the latter. Thj^ 
Wonderful anatomy of the slo As, displaying such deyt- 
ations from that beautiful adaptation \}t parts to the 
offices which they are to perform, and producing the 
personification, as it were, of wretchedness, manifests 
such peculiarities of structure as can hardly fail to.be 
recognised in any tolerably preserved remains. The 
arm and fore arm together are nearly twice as long ^ 
the leg and thigh, so that, when the animal would walk 
on all four, ft is obliged to trail along on its elbows : 
the pelvis is so wide, and the cotyloid cavities tvrned 
so backwards, that it is obliged to keep the thighs wide 
asunder. The construction of the articulation of the 
hind feet appears as if it was intended to prevait the 
animal from having any power of using them. Instead 
of the articulation with the astragalus, allowing die 
foot to bend on the leg, the fibula is inserted, like a 
pivot, in a conical pit on the top of the astragalus, Hhe 
foot turning round like a vane on its staff; and the foot 
is so placed that the sole cannot be put to the ground 
but by ' stretching out the leg in almost a horiz<mtal 
direction. ^ 

The toes of the animal are inclosed quite to the nails 
in a stiff skin, which will allow only of their being beiil 
and straightened altogether; and to add to its difficulty 
of motion, several bones, which in other animals are 
always distinct, are here joined together. The nails, 
which are of an enormous length, are bent, wh^n the 
animal does not use them, under the foot, with their 
convex side towards the ground. 

In the western part of Virginia is a limestone, abound- 
ing with large caverns, in digging the floor of one of which, 
a fragment of a femur, the two, condyles being nearly 
entire, a radius, an ulna, three claws, and half a dozen 
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.otbei: b^des.of thie feet^^were discovered; one of the 
dlawB being seven inches and a half long. To the aQi- 
laal to which these bones belonged the name was given 
of Megalanyx, from the size of its claws/ 

Cttvier^ on examining the casts of these bones^ was 
enabled to determine that they were the remains of an 
animal of a species of sloth (Bradypm) hitherto un- 
known. The bones of the fore arm are about a si^Uh 
longer than those of a common ox ; and on the suppo- 
sition that the other parts were in the same proportion, 
the animal must have equalled, in size, the largest oxen 
of Switzerland or Hungary. 

About the same time that the above remains of the 
.Megalonyx were found in North America, several ex- 
traordinary and unknown bones were found in the banks 
of the river Luxan, about three leagues west of Buenos 
AjreU. Bones of a similar animal were also found at 
Lima and at Paraguay. The bones found at Luxan were 
sent to Madrid; and, being carefully connected, formed 
a skeleton, which is. preserved in the Royal Museum. 

From a general view of the skeleton some well- 
founded conjectures may be formed of the animal itself. 
-Cuvier instructs us, that his teeth prove he lived on ve- 
getables; and his fore feet, robust, and armed with 
sharp claws, point out that roots were the chief objects 
of his search. His claws supplied him with arms suffi- 
cient for his defence. His progress was not swift, nor 
.was it reqijiisite that it should be, since he was not 
under the necessity of flying or of pursuing. Cuvier 
•adds, if he still exists, where can he be? or can he* 
have escaped from all the researches of naturalists and 
huntsmen? The bones of the Megatherium are one 
third larger than those of the Megalonyx. 

Gnawers. — In different peat mosses, and in other situ- 
ations in which their remains might be expected to be 
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fraud, ik» vemaiM of JBsovcrt liat« be^n diteOTeeod, 
ihoogh- not very fiequeiidy. Their iteeth ve lAo^m l^ 
4lie ettftBid of the crown, in ihoBe of Ihe nppet jmw, 
being so dispotiied as to form a Un^ ^th three turns m- 
wards, 4m the outer border/ and xm the inner eide a 
wigleone; and by the arrangelnent of the emonel, in 
^Ibe teeth of the under jaw, being exactly rcTensed, Bmt 
in none of the beads, which have been ihns found, have 
tiny chavaoters been observed different from those of 
the 'existinganimals. 

In tiie.beds of calcareous and marly schists of Oenlii- 
gen, &c. was found the remains of one of this class of 
animals^ which Gorier belieyeis to be a species of Gavia. 
Another was also found, in a comilar situation, at 
Walsch in Bohemia, resembling Mtis terre^trU* 

• FossU Banes in Caverns. — The phenomena wMch are 
bere offered to our obs^rvatibn differ essentially from 
'those which we have just viewed. Here tiie»bones lure 
almost all of carnivorous animals, either lying^ 4oos^ 
at the bottom of caverns covered with animal earth, or 
encased in stalagmitic concretions. Many of fliese oar 
Terns have beeur mentioned by different authors^ ^as ex* 
isting in several parts of Germany. Leitmitz describes 
Bauman's Cave, near Blimkenbourg ; EinhbmdMile 
in ScharzfeM is described by M. deLuc; andtievera), 
in the chain of tbe Hartz, are particularised by *Beh>- 
rens, in his^ercj^ma Curiosa. They exkt/'iadeed^ in 
many parts of Germany. ^ 

The most remarkable are the -caverns of GaylenDontti 
near Bayreuth! The opening to these is ailhe foot of a 
rock of limestone (oolite ?), passing inio a groHo abo«t 
three hundred feet in circumference, "which ii^^vided4»y . 
the form of the roof into four caves. Fragments of 
bones are still found inHbese caves, and, it is said, 
were once as numeix)us as in ihe interior of the grot*- 
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l0Cil« The secfMid grotto wha found to he. sixty feet 
leng, about forty feet ^ide^ mid beautlfidly. set mth: 
stklSfCtites ; the floor being so covered wUh a sparry 
crasi^,.as to prevent any search there forbonefs^ On* 
passing Hirougb^ a hole three feet high^ an entrance was 
gained inta the tiibrd grotto^ about thirty feet a^rosit' 
and; nearly round, the sides being fantastically adwned 
by its Klatactitical hangii^gs, and its floor corecedr^witiir 
a wet and slippery gla^ng, flnrough whicii serexoir 
bones, jaws, and teeth projected. Hence a descent 
of about twenty feet led to the inferior caverns, where 
M. Esper, the narrator, expected io be left to aug- 
ment the number of zeolites contained in these ter- 
rific mansions. The rock itself was here thickly beset 
with teetlL.and bones, and the floor covered wifli a loose 
earth, the result of animal decomposition, which also 
oiMitninedninnerous bones. A gradbmt' descent led to 
anotlier grotto^ which, with its passage^ was fbttj^'^itf^ 
iftlengtb^ Twenty feet further was a tertible gnlf^h> aC 
the bottom of which was another grottb about the^ saMb' 
i^ze aisr the last*, and also covered with animal eatfh aitd 
nimievous bones. SevcJral ihtlrfcate passages aiid ftre^ 
otfier caves terminated in a grotto above forty fe^ fonjg* 
and- wide. Here the pmdigious quantity of aniiiietl' 
eaisib, the^vast number of teeth, jaws, and btKer boiieSi 
and flie heavy grouping of .the stalactites, produced s^ 
dismal an appearance, as to lead Esper to speak of ill? 
as^^^ a model iFcir a temple for a god of the dead**." - 

Thp bones which have been discovered ih sihifla)^ 
4^Mm3y over an extent of more than two hundiretf 
leagues, are almost all found in the same stdte^ ancf 
vMteiftfte same eirenmstknces, and appear tb belong td 

* Qoicriptioa dtt9 2oaUte» noojr^Ucmeiit deoouverttl ttfAmmmmn Qmi^ 
riipedes, inconniie,~et des CAvemes qpi le« renfcrnaetit, par J. E. £«|iftrj 
1774. 
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siiitifcir attiiiiids^ Resehnraller and GMUper tivra mtis^ 
fled that these bones were chiefly of t^ bear : and Ma* 
menbacfa was able to distinguish two species; one, witb 
a raised forehead, only known in these situations, wlii<^ 
he named Ursus spel€eus; and another, which he consi- 
dered, with Camper, as the white or polar bear, Ursus 
arctoideus. Cuvier also examined these remains, and 
was of opinion (hat they were those of two species hi- 
therto unknown among ttie living species/ 

The following is an abridged account, from The An- 
nals of Philosophy, March 1822, of Profesi^or Buck- 
land's interesting paper, read before the Rpyal Society, 
oa an EngL'sh cavern, reseinbling, in its contents^ those 
which have been just mentioned : — , . 

This paper gives a detailed account 6f a den of 
h]r0»nas discovered in the summer of 1821, at Kirkdale, 
nearKirby Moorside, in Yorkshire, about twenty^five 
miles north-east of York. 

'*The den is a natural fissure, or cavern, in oolitic 
limestone, extending three hundred feet into the body of 
the solid rock, and varying from two to five feet in height 
and breadtji. Its mouth was closed with rubbish, and 
overgrown with grass and bushes, and was accidentally 
intersected by the working of a stone quarry. It is on 
the slope of a hill, about one hundred feet above the 
level of a small river, which, during great part of the year, 
is engulphed. The bottom of the cavern is nearly ho- 
rizontal, and is entirely covered, to the depth of about 
a foot, with a sediment of mud deposited by the diluvian 
waters. The surface of this mud was, in some parts, 
entirely covered with a crust of stdi^paiite ; but on 
the greater jmirt of it there was no stalagmite. At ti^e 
bottom of this mud, the floor of the cave was covered 
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from, one end to the othet with teeth and laments oC 
1)one of the following animals :— hysena^ elephant, rhi- 
noceros, hippopotamus, horse, ox, two or three spe- 
cies of deer, bear, fox, water-rat, and birds. 

** The bon^s are for the most part broken, and gnawed 
to pieces, and the teeth lie loose among the firagmepts 
of the bonei^; a very few teeth remain still fixed in 
broken fragments of the jaws. The hyaena bones are 
broken to pieces as much as those of the other animals. 
No bone or tooth has been rolled, or in the least acted 
upon by water, nor are there any pebbles mixed with 
them. The bones are not at all mineralised, and retain 
nearly file whole of fiieir animal gelatin, and owe their 
high state of preservation to the mud in yrYAcYi they 
have been imbedded. The teeth of hyaenas are most 
abundant; and of these, the greater part are worn down 
almost to the stomps, as if by the operation of gnaw- . 
ing bones. Spme of the bones have marks of the 
teeth on them; and portions of the foecal matter of the 
hysenas are found also in the den. These have been 
analised by Dr. Wollaston, and found to be composed 
of the same ingredients as the album gracum, or white 
faeces of dogs that are fed on bones, viz. carbonate of 
lime, phosphate of lime, and triple phosphate of am- 
monia and magnesia; and, on being shown to the 
keeper of the beasts at Exeter Change, was immedi- 
ately recognised by him as the dung of the hyaena. 
The new and curious fact of the preservation of this 
substance is explained by its afiinity to bone. 

'^ The animals found in the cave agree in species with 
those fiiat occur in the diluvian gravel of England, and : 
of great paortof the northern hemisphere : four of them, 
. tiie >,hyfGsia^ efephant, rhinoceros, and hippopotamus, 
belong to species that are now extinct, and to genera 
that Uve exclusively in warm climates, and which are 
fonnd associated together only in the southern portions 

u u 
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of Africa, Hear, the Cape. It is; certaiii, from the escb- 
dence afforded by the interior of Hie den (wbicb is of 
tjie saipe kind with that afforded by the ruins of Herca- 
laneum and Pompeii), that all these animals lived and . 
died in Yorkshire, in the period immediately preceding 
the deluge; and a similar eonclusion may be dranna 
^witb respect to England generally, and to 0io3e other 
extensive regions of the northern hemifiphere,. where the 
diluvian gravel contains the remains of similai ippeoies 
of animals. The extinct fossil hysena inpst neafly re- 
sembles that species which now inhabits the Cape, 
^hose teeth are adapted beyond those of .any other, ^i-^ 
mal to the purpose of cracking bones, and whose habit 
is to carry home parts of its prey to devour them in the 
caves of rocks which it inhabits. This f|nalogy ejc- 
plains the accumulation of the bones in tile den at Kirk^ 
dale. They were carried in for food by the hyieeQ^ ; 
the smaller animals^ perhaps, entire; the l^fg^r.jone^ 
piecemeal; for by no other means could; tbQtboneS, oC 
$uch large animals as the elephant and rhinocerot luive: 
arrived at the inmost recesses of so small a hole j uid^as. 
rolled thither by water; in which case, the angles wfHiId 
have been worn off by attrition, but they are liot« 

'' Judging from the proportions. of the remains naw 
found in the den, the ordinary food of the hyaenas seeni3' 
to have been oxen,. deers> and water-rats; the bones o£ 
the larger animals are Braore rare; and the fact of the 
bones of the hya&nas being, bi^aken up equally with the* 
rest, added to theknown preference they have for :pilidd* 
flesh and bones^ renders it probable that they devc^nted 
the dead carcases of their own species. Scone of the> 
bones, and teeth appear to have und^i^onec various 
stages of decay by lyipg at the bottom of tiie den mbUdl 
it was inhabited, but little or none since the iatrodno- 
tion of the diluvian sediment in which they have:be^r : 
imbedded. The circumstanees of the cdve and its contri 
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tents are altogether inconfiiste&t with the bypothesis ctf 
all thd Tatiausr aniniala of such dissimilar habits having 
.entered it spontaneonsly, orhaTing fallen in, or been 
drifted in by water, or with any other tiianihat of their 
- having been dragged in, eiAer entire or piecemeal, by 
the. beasts of prey whdse den it was. 

^^ Five examples are adduced of bones of the sailie 
animals, discovered in similar caverns in other parts of 
this country, viz. at Crawley Rocks near Swansea, in 
the tfendip; Hills at Clifton, at Wirksworth in Derby- 
shire, and at Oreston.near Plymotath. In. some of 
these, there is evidence of the bones having been intmi- 
diiced by beasts of prey; but in that of Hutton Hill, 
in the Mendips^ which coi^tains rolled pebbles, it is 
probable they were waidied in.. In the case of open 
fissures,^ some may have fallen in. 

'^ A comparison is then instituted between these ta- 
verns- in England, and those of Germany described by 
itosenmuller, Esper, and Leibnitz, as extending over 
a tract of two hundred leagues, and contuning anald^ 
gous deposits of the bones of two extinct species of 
bear, and the same extinct species of hyaena that oc- 
curs at Kirkdale. 

*' In the German caves, the bones are in nearly the 
same state of pr^ervation as in th6 English,, and are 
not in entire skeletons, but dispersed as in a chamel 
house. They are scattered all over the caves, somer 
times loose, sometimes adhering together by stalaf;mite, 
and fcHniing beds of many feet in thickness. They are 
of all partis of the body, and of animals of all ages; 
but are never rolled. With them is found a quantity of 
black earth derived from the decay of animal flesh; and 
also, in the newly^-discovered caverns, we find descrip- 
tions of a bed of mud. The latter is probably the 
same diluvial sediment which we find at Kirkdale. The 
unbroken condition of the bones, and presence of black 
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[ earth, are consiateot wiA iheliabift^of bears»:as 
beiog rather: addicted to vegetable than ai|i«ial'>€oad> 
aad» in this case, notderenring^ the dcAd utdividnalsof 
tlM»r own species. In the hyena's cave, on the other 
hand^ wheic.both flesh and. hemes wmr devoured, n^e 
find no black earth ; but, instead of it, we discover in 
the album griJBCHm evidence of the fate that has attended 
the carcases and lost portions of the bones whose 
fragments still remain. 

'' Three*fburths of the total number of bones ih the 
.G^man caves belong to two extinct species of beaor, 
and two^thirds of the remainder to the extinct hysenn <rf* 
Kirkdale. There are also^ bones of an animal of the 
cat kind (resembling the jaguar, or spotted panther <rf 
South America), and of the wolf^ fox, and polecat, and., 
rarely of elephant and rhinoceros*. 

<' The bears and hy»na of all thiDse caverns, as well 
as the elephant, rhinoceros, and hippopotamus, belonjg; to 
the same extinct species that occur also fossil in tte 
dikivian gravel; whence it follows that ttie period in 
which they inhabited these regions was that immediately 
preceding the formation of this gravel by that transient 
and universal inundation which has left traces of itfe( 
ravages committed at no very distant period over the 
surface of the whole globe, and since which no im- 
portant or general physical changes appear to have af- 
fected it. 

<^ Both in the case of the English and German ca- 
verns, the bones under consideration are never included 
in the solid rock; they occur in cavities of limeistone 
rocks of various ages and formations^ but have no fur-r 

' -* **M. RotCQinuller ibows tbst the bean not only lit ed mad died, bat 
w«re,al«o borD,io tbe same caverns in yrhicb their bon«s have Iwen thm 
accumulated; and the same concluiion follows from the Ikcta-obterfed in 
tfiecavein Vorksbire.'* 
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4h^r< eoiiMsiffl^ ivfftk'fte Mdk» themselves^ fiiltii^flMat 
Jttiiaii^^ firom the aoddent of their being ledgfed te'ea- 
^^Til&ffs {Mrodmced in them by cHitsei^ wholty nncon- 

nected Mrtth the animals^ that appear for tt ceita& 

time to have taken possesttoa of them as their hftbiM- 

tion*/* -^ 



< We cannot quit these monuments of former <v6rlds 
. wittiottt alluding to the inoontroYertible evidence tbojr 
present of the exercise of Almighty Power and of tt^ 
perpetual iniSuence of a Divine Providence. 

In the several formations composing the outer peat 
of the earth down to the primitive rocks^ vast accumu- 
lations exist of the fossil remains of organised beings, 
varying, in each formation, and essentially differing 
from those beings which now exist. The discovery of 
animals peculiar to cetta^jQ formations, and the general 
agreement with each other of the fossils of the sanle 
formations^ have led to the belief that these sevei«l 
formations were the consequences of successive changes 
effected on the earth's surface; imd that their con- 
tained fossils are the preserved remains of the seve- 
ral creations which had been successively formed to 
accord with the state of the planet under its several 
changes. 

In the lower and consequently earlier formed strata, 

* The. hyaena's liabit of .digging human bodies from the gra?e, and 
dragging thorn to their den, and accumulating around it the hones of j^ 
kinds of animals, is thus described l)y Busbeqnius, in speaking of the 
Turkish custom of laying great stones on their graves to guard them from 
th« bywnas :— 

' '* Hysuia regionibus iis satis frequent sephichra suffodit. extrahitque'i^a- 
daveratwrtatque ad suam speluncam juxta quani vfderi est ingentem cumu- 
lum ossium humanorum veterinariorum et reliquotum omue geniU aniiiia- 
lium."— -L^. Turc. £pist. 1. 



Digiti 



zed by Google 



334 

thdtbeili^lassoirialediMth osal/ate foinditii€E.1)iteimiii«ed 
xemains of^mbkuown -vegetables : and in; the majnes ot 
flBOontaifi^Hatestoney tic.^ aie immense accnntDlationB 
oFl»i&oid€fal-anrd'ianr€A)iM»ilaf vena of tke mun^rens 
species of viiich tribes searcely a . luring . individual 
can now be found. In these situations also exist die 
mineralised remains of multilocular univalye and bi- 
valve shells^ and of others of Inore simple forms^ pos- 
sessing such a structure as enabled the animals which 
iiibaMted them to rise of eSaak in the water as ciretm- 
tmtic^Slr^qafr^d. M^tiy g^era of thi& tribe are liere 
fOhnnd ki their mineralised state^ bs A^mmites, Bekmr 
nites, OrthoiSeratites',' &c.> some of which, as die Am- 
mmiieSy -are i^fnread -fltfbiigh the succeeding superior 
formations, in myriads ; but no living individual of these 
geiiera is knownJ ThlB genus Nautilus is the only one 
whose existence, through a few species, is continued 
to the present day. 

The fossils of the succeeding superior formation, the 
lias, yield istrong proofs of their having been tiie pro- 
duction of a distinct creation. Among (heni is fotind 
the first trochiform ttnivalve^ Troi^Jms AngUcamts; with 
numerous genera of bivalves, diffdring essentially and 
generically from those contained in the preceding form^ 
ation; such are the difierent species oi OBtrea, Crfy- 
pJuBa, TVigonia, and several others. 

But the most decided proofs of these fossils btibj^ 
the remains of another world, and of a distinct crea- 
tion, is their containing the relics of a tribe of enor- 
mous marine animals : quadrupeds, possessing the 
blended structure of fish and lizard ; the Ichthypsaurus, 
Ple$iosauru$, &c., no traces of which have been disco^ 
vered in any of the preceding strata. 

The fossil remains tiirough the sueceediAg- hi^er 
formations of oolite, green ^and, chalk, and clay; sboir 
new genera both of saurian and testaceous animals; 
among the former are crocodiles, monitors^ &c.; and 
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kiods.^ ; ButiWben ^e foUowy job diesinrFaEce of the vast 
mass jDf iqipet clagr^ the traces of: ^avial tonaents aad 
4he desolatioavbiohaccompamed die last grand catas*- 
trophe wbich &e plaaet appears to hayesustaiBed, we 
there find-tbe remfciiis ' of another orealion, the • terres'^ 
trial quadrupeds; a neW order <of animals^ differing 
in almost every respect &om those which had preceded 
tinem^ akd of wliioh ;not ja single bone is to be foand 
in any of tha'prece^ug formations. 

It appear&that the devastating eflfeetsvaceampanying 
the. vast tdiange (which jQibs , planet ihen nnderw^it were 
so exteuslve, that, not only .some.Bpeoies4>f /qaadropeds 
were l entiKely, removed^ : of some genera, such - as > the 
elephaiit|riiinoceins|)a]idJiippopQtanMrSy' of winch other 
speciesr still remain^ bnl^ibat other genera^ a^ Mastodon^ 
Paheotherium, and ilnqpiofA«riiifli>. .were completely an-^ 
nihilated through all .tiieir species. 

These changes in the estate of the planet, and this 
partial: desteuctkmL.of qhadmpeds^v appears to have 
been succeeded by the creation ^of man^ and of such 
quadrupeds; £^nd other aaimals as^were fit inhali^itants of 
the mirth afii;egrits last changeb. But jn^n didt not retain- 
his.domtnion laikitemipiBd long. The Sctii>tares teach 
us, thatla jQ^^d of waters was. brought upon;, the earth;- 
which pre^aifed on it for an hundred. and £fty days, 
and by which the whole 'race was nearly destroyed. 
The Mosaic account of this deluge^ has, however, been- 
doubted,. fr<>m the 4;otal abs^ace 4>f the fossil remains 
of man. But T^ereilce will sfaow.that^no circnmstances 
are stated in that account which will ^atitboriise' the sup- 
positibOA^ ihatithedeliige was aoeompkniedby such sub- 
versive: violeneei as: wenid. bury ^ its >vi«^tuns in^ those - 
situations which^vould dispose tQ the^mgineralisation of' 
their remains. 

The.assumptioarof isuecessivejcreations^ith accoid- 
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%ntehailgeB in the state of the planet, does nofy indeed, 
agree with the Mosaic account of the creation ; at least* 
in its ordinary acceptation. The facts, however, appear 
to be as they are stated. May not the djscordance de- 
pend on a misconception of the Sacred Writings ? 
Once more, with submission and deference — ^may not 
the days of creation be considered as periods of long 
and indefinite duration ? 

This system of successiTe creations fitted to the 
existing or predestined state of the planet, appears, 
not only not to derogate from the wisdom and power 
of the Almighty, but to be perfectly in agreement with 
the agency of Providence as taught by the Divine Au- 
thor of our Religion. The world is seen, in its f<»rm- 
ation and continuance, constantly under the providence 
of Almighty God, without whose knowledge not one 
sparrow falls to the ground. 

Under these impressions, we view the results of these 
several changes and creations, ^s manifesting the pre- 
science, the power, and the benevolence of our great 
.Cr^tor. The general form of tihe earth's surface, va- 
ried by the distribution of hills and vallies^ and of land 
and water; the prodigious accumulatimis of coal de- 
rived from the vegetables of a former creation, with fiie 
^acciHnpanying slates and schists; the useful, durable, 
and often beautiful, encrinital and shelly limestones ; 
. the immense formations of chalk and flint, and the va- 
rious series of clays; all demonstrate a careful provi- 
sion for the wants of man. The several breaks and 
faults in the stratified masses, and the various inclina- 
tions of the strata, as well as the vast abruptions by 
which these several substances are brought to the hand 
of man, may be regarded as most beneficent provisions 
resulting from catastrophes too vast and tremendous' 
for human intellect to comprehend. 

From these several creations it appears that beings 



Digiti 



zed by Google 



337 

have proceededj,, gradoally incremtog: m 3QperioHt5r, 
from tostaceoiis aaimals to reptiles, iQarine and fresh 
w^ter amphibia^ quadrupeds, an(} lastly to man, who, 
m his turn, is destined, with the earth he inhabits, to 
pass away, and be succeeded by a new heaven and 
aoiew earth. 
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EXPLANATION of the PLATES. 



Fig. 
1. Pliytolithm verracosus. 

a. suppressed tubercles. 
c, longitudiiuil sulcus. 

3. Phytolithus verrucosus. 

b. traces of leaves. 
d.iDclnded9 cylindrical body. 

3. Fossil strobilos. 

a. tabular processes passing 
from the internal part 
to the surface. 

4. Phytolithus cancellatus, epider- 

mal surface. 



Plate S. 

Fig.- 



Phytolithus caucellatus, cortical 
surface. 

6. Phy tolithus cancellatus, ligneous 

sur&ce. 

7. Transverse section of Siphoi- 

nia. 

8. Upper extremity of Siphonia 

Websteri. 

V Species of Mantellia. 



10. 



11. ) 

12. y 

13. 3 



Fossil teeth from Stonai6eld 
slate. 



14^ Palythoa. 



Plate m. 



Fig. 



1, represents the general form and 
characters of the genus Ecbi- 
, nua and Cidaris ; the tuber- 
cles being perforated in the 
latter genus. 

3. Clypeaster. 

3. Oaleritea. 



Fibalaria. 



Fig. 

6. Clypeus. 

7. Cassidalus. 

8. Ecbinarachnius. 

9. Ananchytesy the upper mrfiice. 

10. ScutelhL 

11. Spatangus (Cor. Marinum). 

12. Ananchy tes, the under suriace. 

13. Spatangus (Ovum Marinum, 

Brissus). 



Fig. ^ 
1. Planospintes. 
9. Oscana. 

3. Testacella. 

4. Patella. 

5. Fissurella. 

6. Emarginula. 

7. Concholepas. 

8. Stomatia. ■ 

9. Argonauta. 



Plate HM. 

Fig. 

10. Carinaria. 

11. Sigaretns. 

12. Haiiotis. 

13. Calyptrea. 

14. Infondibulum. 

15. Crcipiduhk 

16. bentalium. 

17. Siliquaria. 

18. Vermicularia 



Fig. 

19. Serpnia. 

20. Pupa. 

21. Aspergillum. 

22. Conus. 

23. Cypraea. 

24. Ovula. 

25. Bnlhi. 

26. TerebeUam, 
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EXPLANATION OF THE PLATES. 



msttt nv. 



^^\r 


Fig. 


Fig. 


1. Volvam. 


10. Tnrbiaelliis. 


19. Strombw. 


8. OlWa. 




20. Pterocera. ^ 


3. Andlla. 


13. Ebnma. 


31. Rostellaria. 


4. Volota. 


13. Terebra. 


32. Mnrex. 


5. Mitra. 


14. Dotiom. 


23. Fusas: 


6. ColombeJIa. 


15. Harpa. 


24. Pyrala. 


7. Mai^neUa. 


16. Cassia. 


25. Plearotoaui. 


8. Cancellaritt. 


17. Nassa. 


26. Clavatula. 


9. Faiciolaria. 


18. Pqmra. 

matt V. 


87. Cerithiun. 


J^-^-. 


Fig. 


Fig. 


1. Mdania. 


10. Phasiaoella. 


18. Scalaria. 


3. Tarritella. 


11. Vivipara. 




3. Pynunidelto. 


13. Helix. 


20. Cirms. 


4. AuricQla. 


13. Helicina. 


81, Planorbis. 


5. AchatiDa. 


14. Ampullaria. 


22. Eoomphalus. 


6. Lymiuea. 


16. Natica. 


23. lanthina. 


7. Tnrbo. 


16. Nerita. 


24. Trochns. .. 


8i MonodoDU. 


17. Cyclostoua. 


35. Solarium. 


9- Bnlimns. 


Plate 175. 




/%^. 


j"^. 


Fig. 


1. Nautilus. 


11. Belemnites. 


2a GyrogoDites. 


3. Ammonites. 


13. Hippnrltes. 


21. Acardo. 


3. Nantellipsites. 


13. Turrilites. 


23. fladiolites. 


4. AmmoDellipsites, 


14. Fasciolites. 


23. Pinna. 


5. Nommnlites. 


15. Acamas. 


34. MytUus. 


6. Scaphitei.^ 


16. Amplexus. 


35. Modiola. 


7. litoites. 


17. Connlaria. 


36. Aaodonta^ 


8. Hamites. 


18. MUioUtes. 


37. Olydmeria. 


9. Orthoceratites. 


19. Coma Ammonis 


38. Lingula. 


10. Baculites. 


Ariminiedse. 


39« Ostrea. ^ 


- 


Plate VM. 




ry. 


Fig. 


Fig. 


1. Grypbaea, 


11. Dianchora. 


Sir Crania. 


2. Pecten. 


12. Plagiostoma. 


33. Petricol9. 


3. Lima. 


13. Prodmitiis. 


83. Terebralula. 


4. Vnlsella. 


14. Magas. 


34. Solen. 


5. IMallens. 


15. Spirifer. 


25. Sangninolaria. 


6. Avicula. 


16. Mya. 


96. Tridaena. 


7. Pedum. 


17. Chama. 


27. Cardita; 


8. HyalaMi. 


18. Hippopodiom. 


28. Papfaia. 


9. Orbicola. 


19. Udio. 


39. Lntraria. 


10. Anomia. 


30. Corbula. 


30. Mactra. 
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1. Astarte. 

S. Venericardia. 

5. Trigooia. 

4. PUcatnla. 

5. Placaoa. 

6. Spondylns. ^ 

7. Venna. 

8. Isocardia. 

9. CraMatella. 
10. Erycina. 
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11. Donax. 
19. Cardimn. 
Id. Cytherea. 
14. (^rena. 
.15. Locioa. 

16. Tellina. 

17. Area. 

18. Nncula. 

1-9. Pectancnlus. 
SO. CucnUaea. 

Piatt HX. 



31. Perna. 

22. Crenatala. 

23. Inoeenmoi. 

24. CJaleeola. 

25. Pholas. 

26. Balanas. 

27. CoroDula. 

28. Anatila. 

29. TrigonelUtei. 



1. The base of the Lily Eocriimsy 

cr Encrinites Monilifonnii. 

2. Univalve shell. 

3. The base of the Cap Encrtnite 

of Derbyshire, Lancashire, 
&c. 

4. Trochite,orencrinital vertebra. 

5. The straight EDcrioite. 

6. Entrochite, or part of an encri- 

nital spine. 

7. The base of the turban Encri- 

Bite* 



Fig. 

8 Bivalve Shell. 

9. Intermd part of the valve of a 
specks of Prodoctns. 

10. Tnbipora Anastomosans, p. 71. 

11. Astraea in Calcedony. 

12. Frondescent Millepore. 
IS. Bottle Encrinite. 

14. Stagsbom EncHiiite. 

15. Clove Encrinite. 

16. Head of a Pentacrinite. 



matt X. 



1. Dndiey Fosail, or Trilobite. 

2. Oniscos PrsBgustator. 

3. Part of a Jaw from the Stones- 

field slate. 

4. Stylina, simple. 

j^. Stylina, compoond. 

6. Portion of an Echinus. 

7. Pentamenis. 



Fig, 

8. Ordinary FossU Tooth of the 

Elephant. 

9. Fossil Tooth of the Elephant, 

the plates vrinding. 
10. Fossil Tooth of the Elephant, 
the plates of extraordinary 
thickness. 
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James Compton, Printer, Cloth Fair, London. 
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JVarht by J AHM Farkikmn, puUufhkd ^fSktrwood, Netlf, 
and Jones, Paternoster Row. 

1. ORGANIC REMAINS OF A Ff^MER WORLD, 



EXAMINATION 
THE MINERALIZED REMAINS 

OF TUB 

FEGETABLES AND ANIMALS 

OF ttiZ 

Antcinilubian flRotim^ 

EXTRANEOUS FOSSILS. 

In Three Quarto Volumes, price £10 10«. 
Accompuiied with PUtes iUiittmti?e of upwards of 700 diflferent Fossilt. 

» ♦ » 

'' A work OD the same tubject, equally elegant, oraprcliCQaive^ and 
impartial, doea notexwt in BagKah; nor, as fiir as we luiew, iftany other 
hu^piage. It is written io a plain, intdligible, and eqaalstyle^ siteh as 
may, with pleasnre, be perused by all classes of readers."— •firjijsfc Critic, 

" We have already had occasion to mention the two former Tolnroes of 
this valuable work vrith considerabla approbation ; and the present con- 
cluding ▼olnme does great credit to the author's assiduity to deserre the 
favonrable reception which they received from the public. His intiamey 
with the subject has become greater, his acquaintance with tta ol)()ee€i mare 
extensive, and the colhiteral assistance which be has obtaioed from the 
works of preceding and contemporary writers more varied and' important. 
Duiing the years which have elapsed since Mr. P. published his iiat volume, 
the science to which it relates has been rapidly gainiiig interest i^d 
strength ; and while he deserves gratitude for having coninbuted to excite 
and animate tlie spirit of inquiry, he merits no inferior degree of praise, 
for having availed himself of the discoveries which have daily unfolded and 
kept pace with the improvements which have in consequence been made.*' 
— Eclectic Review. ' 

^* We have bestowed mere attention npon this work than we otherwise 
should have done, because from tlic easy and elegant manner in which it is 
written, and tlie copious information it contains, we conceive it to be well 
adapted for the purpose of initiating persons into the most pleasing paths 
of science. The general reader win not be scared from its perusal by the 
too frequent occurrence of scientific phrases, but will be gradually and im- 
perceptibly-i«4 on to the uadexataDd}|ig.of the subject; a subject in itself 
of the most pleasing nature to those wh^ seek for philos6phic amusement, 
and well calculated to fill the pious mind with reverence for the Great 
Author of the Universe."— /mperm^ Review. 
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Works by James Parkinson. 



2/ MEDICAL ADMONITIONS to FAMILIES, re- 

spectiog the Preservation of Health, and the Treatment of the Sick ; also 
a Table of iSymptoms, senrmg to^potnt out- tlie=D^^iv«p oM^Higer, and /to 
distingaish one Disease from another; with Observations on the improper In- 
dulgence of Children, &c* Fifth £dlti<in^gr«it1^ eUltirged.— *Price 10s. 6d. bds. 

*•* To cheek the progress of domestic qaackery ; to teach the djstingaishinf of 
one diseaMfroa ftaotheri to poiAtoutqrnj^toma denoting dwg^ ; to sheir haw the 
lighter diseases tn^y be removed, and liow thb dangers of the n\6re serious may he 
avarted until regular advice cau be obtained ; to instruct the friends and at'endants 
how^ they may hesi assist the curative endeavours of the medical attendants ; and to 
tiemonstrate the ii^^easity of d(\l>' rdgaWting the tempers of chflch-en ; are the chief 
objects of this publication. 

3. The HOSPITAL PUPfL; or. Observations ad- 
dressed to the Parents of Youths-jntended for the Profession of Medicine or 
Snrgery, on their iHrevious p^bKilioii, peenniaiy Resomxse^ and the Order of 
their Professional Studies; witli Hints to the Young Papil on the Prosecution 
of Hospital Studies, on entering into WftMice, and on Medical Jnrispmdenee. 
Second Edition, enlarg;ed and improyed.<— >Pdce 6s. boards. 

4. HINTS for the IMPROVEMENT of TRUSSES, 

intended to render their Use less inconvenient, and to prevent the Necessity 
of an Understrap* With a Descriptioli of a Truss of easy Construction, and 
slight Expense, for the Use of the tAboucing Poor; to whom this little Tract 
is chiefly addressed. — Price Is. 

5. The VILLAGER'S FRIEND and PHYSICIAN; 

or, a Familiar Address on the Preservation of Health, and the Removal of 
Disease on its first Appeaitbice. iSupposed to be delivered by a Village Apo- 
thecary. -^Whh GmnMlry ObaervatfOM «n the Trtotiieat ef OUldren, on So- 
briety, Industry, &c., intended for tile Promotion of Domestic Happiness. 
Second Edition, with a Frontispiece. — Price Is. 6d. 

6. TheWAYid HEAIiTH; iCSae^lioh of MaximAfer 

the Preservation of Health, extracted Awm the Villager's Friend ; and printed 
onaSingleSJieibt, A!rUQCoXliB[|^fs:F|f0ii4e; BMeliibltkillian emblema- 
tical Print— Price 6d. 

7. ESSAY on the SHAKING PALSY.— 3s. stitched. 

8. OBSERVATIONS<>ni}\QAC:('Cor regulating]^ 

HOUSES ; with Remarks, addressed to. the Friends of Insane Persons.—- 
Price 2s. 6d. 

9. DANGEROUS SPORTS; a Tale addressed to 

Children, warning them against wanton, careless, or mischievous Exposure to 
Situations, from which alarming Injuries so often proceed. Embellished with 
a Frontispiece and eleven Wood Cuts. — Price 2s. 6d. Vellum. 
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This Day is published, 
In imall Octavo^ price 168., or in Demy Octavo, price tOs. 

OUTLINES OF THE GEOLOCiY 

OF . . 

Cnslanli anti ^aSBales;; 



An Introductory Compendium of the general Principle^ of 
that Science, 

AND 

Comparative Views of the Structure of Foreign Countries. 

DhainUed hy a eoUmrtd Map^ and Sections, &c, 

'"^ Opiaioimm eomnienUi delet dies, Natnm judicta conftnnat,"— CJcvrv. 



By the Rev. W. D. CONYBEARE, P.R.S., M.G.S., &c. 

AND 

WILLIAM PHILLIPS, F.L.S., M.G.S., &e. 



Printed andpnblisbed by W. Phillips, George l^ard, Lombard Street. 
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